How You'll Play 
Color Tapes on 
Your TV Screen 


Streamliners 
Without Wheels 
By JOHN A. VOLPE 
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Why not? It’s McCulloch’s Power Mac 6, the best selling chain saw in 
America. The only one in the 6-pound'class! More power than some saws 
twice its size. And more features than most saws any size. Zips through 

an 8-inch log in 6 seconds. Cuts a winter’s worth of firewood quick and easy. 
And now the world’s lightest chain 
saw comes with automatic oiling 
too. Just ask for new Power Mac 6 
Automatic. Hither way you geta 
special lightweight bar and fast 
cutting McCulloch chain. So let 
your McCulloch dealer play Santa 
Claus. He’s not at the North Pole. 
You'll find him in the Yellow 
Pages under *saws". 

McCulloch “Six Pac" earrying 
case special Christmas bonus! 


This easy way to carry and store your new Power 
Mac 6 also has room for files, wedge, extra spark- 
' | " plug and chain oil. A regular $14.95 value.free 
MeC ul loch when you buy a new Power Mac 6 or Power Mac 6 
| | | Automatic. At participating McCulloch dealers 

6101 W. Century Blvd., Dept. 38CE while promotional quantities last. 
Los Angeles, Calif 90045 
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HIGHLIGHTS OF THIS ISSUE: 
Exciting New Rotary Engine Is Piston-Powered pace 45 
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DECEMBER 1969 Founded in 1872/Vol. 195 No. 6 


Two-stroke Mercer spins on hollow shafts that carry intake, exhaust, and coolant. 


Comin 


: Streamliners Without Wheels BY JOHN VOLPE pace s: 


The U.S. Secretary o 


. CARS AND DRIVING 
Your Last Chance to Win a Prize in the 
Anti-Car-Theft Device Competition 
The Right Axle-Ratio for Your Car 
BMW 2002: Supercar, Bavarian Style 
Volvo 164: If You Can't Buy a Rolls 
Citroen Mehari: France's Dune Buggy 
How to Install Liquid ‘‘Chains’’ 


. SCIENCE AND INVENTIONS 
Exciting New Rotary Engine Is 
Piston-Powered 
Coming: Streamliners Without Wheels 
World's Tallest Chimney 
Polywater . . . the Water That Isn't 


Machine Adds a Dimension to Drawings 


. SPECIAL REPORT 


Across the Atlantic in a 20-Foot 
Open Boat 


. SCIENCE AND AVIATION 
Waco STOL Minerva: It Has Real 
Get-Up-and-Go 
By Wernher von Braun: 
Factories in Space 
Your First Flight on the Fabulous 747 


. PHOTOGRAPHY 


You Don’t Need an Electric Outlet 
to Make Movies at Night 
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| ransportation tells about air-cushion vehicles you'll ride, and other 
advanced ideas for ultra-fast ground travel (300 m.p.h. and up). 


Citroen Mehari: France’s Answer to the Dune Buggy pace 118 


Amazing traction makes this plastic-bodied four-seater a practical fun car. 


Christmas Lights Keep Time to Music pace 144 


Build this ‘‘singalong”’ controller and give your family a groovier holiday this year. 
A Security Shelter for Your Snowmobile pace 148 
Exclusive PS build-it-yourself project has drive-through and portability features. 


COVER PAINTING: Rotary Engine—Ray Pioch; PHOTOS: Snowmobile Shelter—Ro Capotosto; 
“Singalong” Lights—Orlando Guerra; Fun Car—Citroen 
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. ELECTRONICS 
TV You Can Hang on a Wall—the Race 


Is Heating Up 5i 
You'll Play Color Tapes on Your 

TV Screen 11: 
Christmas Lights Keep Time to Music 14 
CB Radio to the Rescue 16i 


Personal Report: Three New Heath Kits 17; 
- BOATING AND OUTDOOR RECREATION 


Snoopy: the Mini Dune Bu 5i 
Boat Test: A Sweet Pair for '70 121 


Take the Family .. . with a Sidecar 12: 
I Learned to Ski Electronically! 13! 


Shockproof Shocker 


Spaceman’s Spacegirl? 
Mini-lodge 

What’s New in Tools 
What's New in Boating 
What's New for Your Car 
What's New for Your Home 
What's New in Electronics 
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What New NEXT MONTH 


How would you like to set up your own private 
| diagnostic center where you could tune up your 
| car? PoPuLAR SciENCE tells you how you can do 

just that, in a big 16-page special section in 

January. Even if you've never worked on an 

engine before (but always had a yen to), you 

may find this the most exciting project you have 
ever tried. 

In the same issue: 

e The Incredible ‘‘Walking’’ Machine 

e Match Wits with Noted Gamesmaster Piet Hein 

e How Carbon Monoxide Affects Your Driving 

e Norbye and Dunne report on U.S. economy 

cars: Hornet, Maverick, Nova, and Duster 

e How to Submerge a 20-Story Oil Tank 

e Snowmobile Safaris—a Growing New Sport 

e Build a Captain's Chair of Danish Design 

PLUS: News about tools and hardware, home 

improvement, electronics, new products for 

your boat and car... and more. 
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Its Own Blades 174 
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. Whether the target is a ripe banana,coconut, 
tin can or regulation "bull's eye" ... it’s 
TIME OUT FOR FUN when you blaze away 
with Crosman's new "M-1" carbine BB air 
rifle. Like the famous military carbine, this 
rugged gun has the looks and high-velocity 
action that spell GO! Internal magazine 
loads up to 22 BBs! M-1 clip stores 270 
BBs! Slide action provides easy cock- 
4 ing,fast shooting! Other fine gun features: 
$ heavy duty steel barrel,adjustable military 
$ sights for accuracy, hardwood stock! See 
the "M-1" carbine at your Crosman dealer 

| today. Insist on Crosman Super BBs for 
top shooting performance. 


Crosman's M-1 Carbine BB 


air rifle less than $20 
Send for free booklet, ''More 
Shooting Fun''; write Dept. P S-129 


Crosman /coing crest Guns 


Crosman Arms Co., Inc., Fairport, N. Y. 14450 
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“Chosen for the 
m 
FINISH I wish I owned?’ 


POPULAR SCIENCE 
^ | _ Ronald M. Benrey 


EASY WAY TO 
GIVE A SATIN- 
LUSTRE FINISH TO 
WOOD CABINETS, 
FURNITURE. INDO 
SATIN FINISH 
PRIMES, SEALS, 
FINISHES. DRIES 
IN 2 HOURS FOR 
FASTER TWO-COAT 


FINISHING. | | The stereo cartridge designed to give audio 

| enthusiasts superb record playback of all 
frequencies, at any groove velocity, at track- 
ing forces so low that records still sound 
brand new after 1,000 plays. 


Electronics Editor 


- 


— Pa" 
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SATIN FINISH The —- $74.95 


| | | Free color catalog on T 
DAP Inc.,Dayton, Ohio 45401 / suBsiDiARY oF Plough, Inc. Write: Empire Sclentife Core, 


Also available in Canada 1055 Stewart Avenue, Garden City, New York 71530 
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. «4 Manicures, buffs, and files 

1 nails, massages, shaves legs 
| and underarms beautifully. 
| The Home Beauty Salon 25LS. 


i 
+ 
I 
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Shaped just for a 

| woman. Shaves legs 
i a and underarms 
closely, gently. The 
Lady Norelco 15L. 


Dee me eon Rial 


Fs ge y 


Two nosing | 
heads give fast, |. 
clean, comfortable” 
shaves. Famous 
Norelco rotary action. 
Handsomely priced. 
The Speedshaver® 20. 


| | 7: Completely 
E | self-sufficient! 
= Shaves anywhere. 
l) For up to 30 days. 
7 On just 4 
penlight batteries. 
The Cordless 20B. 


Ae ceritie on the 


purse as it is on the 
A` person. Two sides 
- for close shaves 
on legs and underarms. 
The Ladyshave 10L. Chaves the 
toughest beards. 
Anywhere. For up 
to 3 weeks ona 
single charge. More 
than twice the shaves 
Shaves the 


of any other recharge- 
P able. The Rechargeable 
Tripleheader 45CT. 


toughest beards», 
as close or closer | 
than a blade. 

Pop-out trimmer. 
Everything you could 
want in a shaver. 

The Tripleheader 35T. 


Noreleo 


The Perfect Gift 


(01969 North American Philips Corporation, 100 East 42nd Street, New York, N. Y. 10017 
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PS Readers 
Talk Back 


Locksmith’s beef 


“The Great New Locks, Bad News for Bur- 
glars" [Sept.] was most interesting. But we 
feel that it was in bad taste for POPULAR SCI- 
ENCE to use the sidebar entitled “How to Pick 
a Lock.” Every lock manufacturer offers 
some type of security. To insert for the gen- 


eral public to read an article on how to defeat 

any type of security is the same as publish- 
ing a guide for burglary. 

ROBERT McCown, PRES. 

Greater Chicago Locksmith’s Assn. 


The title was ironically intended. The 
sidebar does not serve as a burglary primer, 
hut merely points up that PS readers would 
be safer with the new locks which, “while not 
pickproof, can take several hours to crack.” 


How useful is the DSRV? 


Perhaps someone should bring out a few 
less admirable points about Cmdr. Carpen- 
ter’s new toy, the DSRV [‘“‘Escape from the 
Deep." Sept.]. Look has pointed out that: 

“In 1964, the Navy planned to buy 12 Deep 
Submergence Rescue Vehicles. Cost: $3 mil- 
lion each. In June, hideous new cost esti- 
mates surfaced. Now, the Navy will buy six 
vehicles for $80 million each. Cost increase: 
2.666 percent. Since the 1920s, we have had 
one submarine accident at which the DSRV 
might have had a chance of being useful. 
One." 

With its high price tag and limited use, 
one questions if the DSRV’s qualities are 
indeed “remarkably clever" (other than as 
a means to milk the taxpayers). In his fu- 
ture writings, I hope Cmdr. Carpenter will 
be more complete and objective. 

GREG Dose, Roseville, Minn. 


The original deep-submergence-rescue-ve- 
hicle design was scrapped because it had a 
limited depth capability. The DSRV is a 


6 | POPULAR SCIENCE 


completely different vehicle. Since mosi 
subs, other than the 41 in the Polaris fleet 
operate on the Continental Shelf (average 
depth 600 feet), the DSRV would be usefu 
in rescuing crews of subs that went to th 
bottom as long as their hulls remained intact 
Since 1920, the Navy says that 10 subs hav 
been lost in which the DSRV could hav 
been used. The crews of two other subs wer 
rescued because they were able to surfac 
despite damages, but the DSRV would hav 
been valuable in those accidents also. 


Getting the right voltage 


Perhaps David Heiserman's rule of thum 
in “Making Water Droplets Generate Elec 
tricity" [Sept.] should be that a spark jump 
about one-eighth inch for every 10,000 volts 
rather than one inch for every 10,000 volts 

BoB HARRINGTON, Duquesne, Pa 


Right you are. Author Heiserman says it 
one inch for every 40,000 volts. But h 
stresses that this error will not affect th 
operation of the Kelvin generator in any way. 


Low-cost flying 

Gilles Carignan is quite right [““PS Read- 
ers Talk Back," Oct.] when he states that the 
BD-1 aircraft was constructed from the same 
Space-Age materials used in the American 
Aviation Yankee. It should be. They’re ba- 
sically the same plane. Unfortunately, the 
BD-1 was designed to sell for considerably 
less than the Yankee now costs. FAA certifi- 
cation procedures, modifications, and infla- 
tion have doubled the Yankee's price. 

Low-cost, high-performance flying is still 
avalable with the even lower-priced BD-4 
(shown below). It's a two- or four-seater 


— 
| 
| 


designed by Jim Bede, who is the genius be- 
hind the original BD-1. The BD-4 cruises at 
145 m.p.h. with a 108-hp. engine, and at 181 
m.p.h. with 180 horses up front. It costs 
$2,940 (without engine), and with a remanu- 
factured 108-hp. Lycoming the price is $4,600 
for the two-seater. 
JOHN SHUTTLEWORTH 
Bede Homebuilts, Cleveland. 


Blasts our auto coverage 


Well you did it again; always giving big 
coverage to the Big Three and little coverage 


Bernzomatic’s Jet Torch with the double guarantee. 
When his first truck bites the dust on Christmas morning, you can 
solder it whole again with your new Jet Torch. After that, you can 
do your own do-it-yourself thing—peel paint, sweat pipes, thaw 
almost anything—with the hottest torch under the sun. Bernzo- 
matic's Jet Torch is the only torch made that gives you a 

double guarantee: 1. A lifetime guarantee on the torch. Any- 
thing happens to our torch head, your fault or ours, we fix it 
free. For life.* 2. A quality/quantity guarantee on the cyl- 
inder. Pure filtered propane with no impurities. Sealed 
cylinder to make sure you get all the gas you're paying 
for. Bernzomatic torch kits run from as little as $7.29. | 
This Christmas, give one. Or get one.Your Bernzomatic “ 
Jet Torch will pay for itself in smiles as you fix your ^ 
kids' Christmas toys. Another Fit of warmth Mrs 
from Bernzomatic. 


"Lifetime Guarantee: 
The Bernzomatic 
torch burner is 
guaranteed for the 
life of the owner. 
When returned to our 
factory it will be put in 
first class mechanical 
condition. It doesn't 
matter how the burner | 
was damaged. We will : 
either fix it or send you 
a new one free of charge, : i oe. 


reebePROGHESTER NY. JN CANADA, BERNZOMATIC, pro. TORONTO , 


ee maa poe 
waar 
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Model 2478 
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Model 25162 


Model 4295 


Dear (Fillin name) 3 
If you'r dering 


e won 


what I'd like to 


have for Christmas... 


Check one. Or why think small? 
Check more than one. Then leave this magazine, opened 
to this page, on the dinner table. 


[ ] 


A. This 10-inch hobby jig saw 
is for grownups, and for kids, 


the future Craftsmen of America. 
It's designed with safety in mind. 


It's almost impossible to get 
even a tiny scratch because 
the stroke is so short and fast. 
The fast stroke also means 
very few saw marks, and that 
means little or no sanding. 


It will cut soft woods, plywood, 


plastics, even thin aluminum, 
brass, or copper. [here's no 
oiling, no belts or pulleys, a 
minimum of moving parts. 

The tempered spring steel 
blade holder maintains correct 
cutting tension. Rubber feet 
absorb vibration. And the table 
has a % in. grid pattern to help 
in guiding and layout. This is 
the kind of tool that can help 
a kid become a Craftsman. 


B. The Lil Crafty? rotary 
electric tool kit comes complete 
with accessories to handle all 
kinds of Jobs. It has cutters, 
saws, brushes, polishing 
wheels, buffs, and extra shafts. 
It's a high speed rotary tool for 
use with wood, plastic, or 
non-ferrous metals. The Lexan? 
housing is sturdy, yet 
lightweight. The Lil Crafty can 
be used for carving wood, 
plastics or metal, as well as 
etching glass or metal, and 
finishing wood. It's the kind of 
tool that makes you look like a 
Craftsman when you're putting 
on those fine touches that 
mean so much. 


L 


C. This electric engraving tool 
requires no special skill. You 
can inscribe names, numbers, 
codes, sizes... anything ... on 
glass, wood, plastic, copper, 
brass, steel, any hard surface. 
And whatever you write, on 
whatever you write It, stays 
there permanently. It can't be 
erased, ripped off, or rubbed 
off. This tool has a tungsten 
carbide tip and develops 7200 
strokes per minute, Protect 
your property ; brand it forever. 

All of these tools are available 
at most Sears, Roebuck and 
Co. stores, or through the 
catalog. 


Buy a Craftsman and be one. 
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changed since 
Gramps helped 

make" Che Perils 
of Pauline " 


Fam m awna oom E 


Revelation's not 
made of sugar 
and spice, boys. 
Just tobacco: 

5 great tobaccos. 
Revelation's for 
the experienced 
pipe smoker. 


A quality product of Philip Morris U.S.A. 
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PS Readers Talk Back 
[Continued] 

to little American Motors. You practically 
needed a microscope to see the AMC cars in 
your story on “The 1970 Cars” [Oct.]. I'd 
cancel my subscription, but I dont have one 
—I borrow the magazine. 

LEONARD BiscHor, Monterey, Calif. 


Next time tell your friend to lend you the 
whole book. You missed a fine two-page 
story on the new Hornet. 


Peanut power doesn’t connect 


In What's New [Oct.] you show a new 
small DC motor. The picture implies that it 
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can work just by touching it to the positive 
cap of the battery. No connection between 
the motor and the negative terminal is 
shown. You say it needs no wiring or switch. 
Unless I’m wrong. this motor like all other 
motors must be connected to both terminals 
of a battery to form a complete circuit in 
order to operate. 

KEN GREENBURG, Chicago, III. 


The photo merely shows comparative size 
of motor and battery. The motor must have 
leads from both terminals, of course. 


Wankel-power proponent 
As Jan P. Norbye says in “Sensational 
New Mercedes Has Triple-Rotor Wankel 
Engine" [Oct.]. the experts have been tell- 
ing us it's all over for the Wankel engine. 
The C-111 Mercedes tells us that it may be 
all over for those so-called experts. 
Max Brown. Washington, D.C. 


How to get satisfactory auto repairs 
About 90 percent of the technicians I 
know are so thoroughly disgusted with the 


| outrageous car-repair practices described in 


your June issue that they do their own main- 
tenance, which would exclude them from 
auto agency president James V. Mancuso's 
survey [“PS Readers Talk Back," Sept.]. 
A less partial poll might indicate that the 
most-contented three percent call themselves 
automobile mechanics. Obviously not all 
"service" is performed in the backyard. 

LEE LEIMBER, Stamford, Conn. 


Want to get something off your chest? Write 
"Readers Talk Back," PoPuLAR SciENCE, 355 
Lexington Ave., New York, N.Y. 10017. 
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If you're a Saturday mechanic, my guess is you 
can fix the screen door, build lawn furniture, over- 
haul the kid's bike, and rotate your own tires. 


It's a different story when that fancy electric 
coffeemaker stops perking or the push-button auto- 
matic washer quits halfway through a cycle. You 
might spend an afternoon admiring the coffee- 
maker's innards before giving it a permanent vaca- 
tion on the top kitchen shelf. 


As for the automatic washer, after the Little 
Lady shouts “Do something!” you'll end up phon- 
ing an Appliance Serviceman across town. He 
shows up in 3 days and has the washer going in 
one-fourth the time it took you to study the coffee- 
maker. He also presents vou with a ticket for 30 
bucks. When vou consider he could make twice 
that selling you a new machine, you got off easy. 


Maybe vou never realized it, friend, but you have 
more Appliances around your hacienda today than 
vou did five years ago. If you count power tools, 
vour wife's hair dryer, an air conditioner, plus the 
standard stuff like vacuum cleaner, toaster, refrig- 
erator, freezer and so forth, you probably have well 
over a dozen, 


These electrical gadgets nowadays represent a 
pretty good chunk of your hard earned dollars. Did 
you ever stop to think it could pay you in savings 
and convenience to know how to fix these things? 
Also, it could be a great source of extra income if 
vou're inclined to tackle the few thousand broken 
Appliances right in your own neighborhood. 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue, Washington, D. C. 20016 


Name 


City. 


Accredited Member National Home Study Council. 


OK— I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. 
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.) TOM McCAHILL 
x) ADVISES SATURDAY 
"ma MECHANICS 


The Appliance Repair business is easier to learn 
than you imagine. The National Radio Institute's 
Appliance Division has a downright interesting, 
low cost course you can take in your spare time. It 
covers every type of Appliance you can think of 
plus air conditioning, refrigeration, house wiring, 
electric motors — even small gas engines. "There's 
a worthwhile section on farm and commercial ap- 
pliances too. 


NRI starts you with the basic principles of elec- 
tricity to give you a solid background. Using clear- 
cut picture diagrams, they show you how various 
tvpes of Appliances work, separating each into 
groups. Included with the course is a topnotch, pro- 
fessional Appliance Tester for fast troubleshooting. 


Easy to read, bite-size lessons are loaded with 
photos and cutaway drawings so you see how each 
Appliance comes apart, and more important — 
goes back together in working order. 


Whether or not you agree that knowing Appli- 
ance Repair could help you, I recommend you see 
for vourself. The coupon below will get you a free 
book that fully describes this unique home train- 
ing. No salesman is going to call. 


Do yourself a favor and mail the coupon today. 


TOM MCCAHILL 


AVAILABLE UNDER NEW GI BILL. oe 


If you served since January 31, 1955 


or are in service, check GI line below. 


Age 


Ste bei Code 


[] Check for facts on new GI Bill. 
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SÉ BOATING ¢ 


rom the 
fix n fasten 
people 


2 Great Gifts 
for Santa to give 
...or get! 


THERMOGRIP® 
Electric Glue Gun Kit 


Solid glue sticks melt to bond almost 
any material . . . permanently . . . in a 
minute! Thermogrip gun, metal work- 
stand, glue and 
sealer sticks in- 
cluded ina dura- 
ble plastic case. 


Regular price, 


Rivetool Kit 
This amazing POP” Rivetool sets rivets 
from one side of the work . . . fastens 
many materials in a minute! Kit in- 
at | cludes tool and 
assorted 'POP"' 
Rivets in a dura- 
ble plastic case. 


Regular price, 


$9.95 


LAG SCREWS 
COUNTERSUNK 
e p- 
ALUMINUM LEGS 
12"x{" O.D. TUBE, 
REMOVABLE 


Fender boards double as benches 


Two of these fender boards will protect 
one entire side of a 20-foot cruiser. And 
they'll prove handy otherwise, too. With 
removable legs thrust into holes drilled 
AT HARDWARE AND DEPARTMENT STORES —— —o a sc: rro—Má Sit 

: enches. The boards are kthree-foot 
Or write USM Corporation, Consumer | lengths of two-by-eight fir. Two bumper 
Products Division, P.O. Box 1139, | blocks of the same material are screwed 
Reading, Pa. 19603. Fl to the board, one 6” from each end. 
= | Before fastening them in place, the blocks 
are drilled for the legs: 12” lengths of 
| T 1"-diameter aluminum tubing. Lines run- 
USM Corporation ning through holes drilled in two corners 
of the board hold the board in place. 
DAvE KENDALL, NYC. 
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. ELECTRONICS DIVISION 
Train with the biggest, most exciting 
| package of electronics kits ever offered! 
‘| Beautiful new Color TV kits included 
in color TV courses. No kit deposits — no 
extra cost. All-new Communications and 
Industrial Electronics Kits & Courses — 
put you two steps ahead of tomorrow. 
Check coupon for choice of Project Meth- 
od Courses and New Free Color Catalog. 


1 MECHANICS DIVISION 
NTS makes you a skilled mechanic in a 
hurry! Gives you professional test instru- 
ments at no extra cost — everything you 
need to be a pro! Special "Speed-Shop 
and Performance" lessons included at no 
extra cost. Four Big Pay fields to choose 

| from. Service your own car— work on 
others to earn while you learn: Check 


w* | the coupon for new catalog. 


Som | AIR-CONDITIONING Refrigeration Division 
A wide-open field for the man who has 


- YOU CAN HAVE THE 


ia what it takes. And NTS opens it up for 

you — fast and easy! Trains you how to 
handle the big jobs! Start your own busi- 

ness with any of the three courses in 
{f this division. We give you the tools, 
| | tester, and instruments you need at no 
extra cost. No kit deposits! Check the 
coupon below and get rolling! 


HOME APPLIANCES DIVISION 
Dig deep into the Major Home Appliance 


EXCLUSIVE! THE NTS CIRCUIT-TRAINER! 
Shows you the ins and outs of major 
appliance circuitry. Makes training a 
snap. Puts you in line for a piece of the | 


repair field for the BIG money! NEM, | 


WORLD BY THE TAIL 


With NTS Project-Method Home Training, you 
can do it. In fact, NTS has helped over a million 
men greatly increase their incomes, And, we've 
been doing it for over a half century. Let 
NTS help you now. We provide you with new 
kits that make it exciting to learn. We send 
you professional test equipment, tools and 
instruments, SO you can earn extra money 
during your training. In as little as 6 months 

youre ready to step up to a much better job, 
more money, more security. Mail the coupon, 
below. No obligation. No Salesman will call. 

NTS Home-Training will lead you to the big 


udi: > LI ‘billion-dollar appliance repair-field. New 
——— * e $ HI]. | Kits! New Catalog. Check coupon for 
(oem. earn-While-you-learn courses. 


National offers accredited high school programs. 
7 Take only subjects you need. Study at your own pace. 
F 


opportunities. 


SCHOOLS 


4000 S. Figueroa St., Los Angeles, California 9003 
Please rush FREE OPPORTUNITY BOOK and SAMPLE LESSON on course checked. 


Everything included at one low tuition. Check special 
High School box in coupon for full information and 


. FREE catalog. ! i 
eae "A— À ELECTRONICS DIVISION AUTO-MECHANICS DIVISION y 
SEND FOR MEC - O Master Course in Color TV Servicing |^ Master Course in Auto 
9 Uw "Rie 8 C Color TV Servicing & Truck Mechanics i 
FREE BOOK & - Me > L] Master Course in TV & Radio [] Automotive Mechanics 
[] Truck &Heavy Duty Mechanics | 


Servicing 
Cj Practical TV & Radio Servicing 


SAMPLE LESSON SEE s j 
- | Master Cou in Electroni | . 
CLASSROOM TRAINING AT LOS ANGELES j — Communication dices AIR CONDITIONING] REFRIGERATION 


C] Engine Tune-Up & Electricity f 
HEATING DIVISION J 


| tnt ngeles in FCC License Course | à ; 

You can take Classroom Training al Los A ige | k CI Master Course in Electronics [] Master Course in Air q 
Sunny Southern California. NTS occupies a city bloc Technology Conditioning 

with over a million dollars in training facilities. § O Industrial and Automation Electronics Refrigeration & Heating i 


[] Air Conditioning & Heating]l 
C] Basic Electronics [] Refrigeration 

HOME APPLIANCES DIVISION = HIGH SCHOOL DEPARTMENT $ 
§ L Home Appliances Master (Dept.202-129) C High School at Home 


piTED 
» y 


ihe Tx 
Pa Accredited Member £" «, Accredited 
National Association > ail. d Member 
> of Trade and 1 ; National Home 


Technical Schools. ` |; Study Council, 


j O Computer Electronics 


| "owe ar Te nire vane Course | 
APPROVED FOR VETERANS pa Semicin ADDRESS _ ie 
a CITY ji; M 


i Appliance Repair ! 
Fill in Zip Code for fast service 


NATIONAL Gee) SCHOOLS 
4 O Check if interested in veteran training under the new GI Bill. 


WORLD-WIDE TRAINING SINCE 1905 4 E Check if int ted ONLY i Vaini tL A i 
| remet e a | eck if intereste in classroom training at Los Angeles. 
4000 So. Figueroa St., Los Angeles, Cal. 90037 © um ee ee X 1X A XA A AAA -— ee ee es A X 
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"Say, Smokey—” 


A clinic on cars by America’s 
most famous mechanic 


Each month in PoPuLAR SciENCE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 
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I plan to buy a 34-ton GMC with V-6 
engine, three-speed automatic transmission, 
815-ft. box and 133-in. wheelbase. I hope 
io use a 10- or 11-ft. camper on it part 
time. What type and size tires and what gear 
ratio would you suggest? 

VERN JONES, Allen, Nebr. 


Sounds like you've picked out a good truck. 
I can't tell you what size tires to buy, because 
I don't know the weight of the camper. But 
vour dealer received a Dealer's Production 
Bulletin, dated May 24. 1969. that provides 
this information. You can use tube or tube- 
less tires with equally good results. Gear 
ratio will be based on tire size. weight of your 
combination. and the altitude and terrain 
you'll operate in. 


When I apply the brakes (nonpower) on 
my '65 Chevv Impala V-8 while doing over 
35 m.p.h.. and happen to hit a road bump at 
the same time, the steering wheel (power 
steering) begins to oscillate back and forth. 
Front shocks and parts of the front-end sus- 
pension were changed, as well as the front 
brake drums and linings. There is an adjust- 
ing nut on the lower end of the steering 
column which was adjusted, with little effect. 
Front end, and wheel alignment. and balanc- 
ing had no effect. Can you help? 

IRVING PLOTNICK, Yonkers, N.Y. 


If you haven't wiped that car out already, 
find a mechanic who knows how to overhaul 
your steering-gear box and make the correct 
adjustment to the control valve, and the 
snake dance while braking will stop. 


My '66 Olds Toronado has 36,476 miles 
on it. Checking the front-wheel brakes. I 
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find that the brake lining is absolutely gone 
for three to four inches on each back shoe 
for these wheels. The rest of the linings 
there are fair. with that on the front shoes 
good. I called this to the attention of the 
Olds service manager and he said that this 
is normal on the primary shoes. Something 
certainly seems wrong to me on this. Who 
is right? 

JOHN McGowan, White Pigeon, Mich. 


The shoe after the hydraulic cylinder in 
direction of forward rotation is the primary 
shoe. In most all braking systems, the pri- 
mary energizes the secondary, and the sec- 
ondary does most of the work. The wear 
should be about even, since the lining ma- 
terials for primary and secondary are usually 
of different types, to equalize wear. 


When the engine is cold, our 1969 Volvo 
142 S starts readily. After it is warmed up, 
and turned off briefly, it is extremely difficult 
to start again. When the car was taken in 
for the 1.500 mile check. the condition was 
called to the attention of the service man- 
ager. who said that flooding in the dual car- 
buretors caused it. He didn’t know what to 
do. What causes this? 

L. B. HOFFMAN, Pompano Beach, Fla. 


Your problem is as old as automobiles. As 
the engine compartment heats up, so does 
the fuel system. Gasoline expands tremen- 
dously at about 110 deg. F., and since the 
carbs are only able to handle about 14 pounds 
per square inch, they can’t handle the excess 
pressure. Fuel expands into the system, 
making an extra-rich condition and choking 
off combustion. This condition has been ag- 
gravated in the last couple of years with 


Continued 
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Turtles they're not. 


The only slow-moving thing in Team Formula One Lotus. And Denis Hulme 
McLaren is Rick McTurtle, the mascot cut 2.62 seconds off the race lap 


Bruce McLaren found trying to record, also set by a Formula One car, 

cross the track during practice at St. lapping at 132.27 mph. 

Jovite. Rick has a lot of torque, but The McLaren M8B's are powered 

he doesn't rev very fast. by 427 Chevrolet engines, with a lot of 
The McLaren Can-Am cars are McLaren magic added. They develop 


something else. They finished 1-2 at 625 hp at 7,000 rpm, and 570 Ibs/ft of 
Watkins Glen and proved again that torque. They run on Gulf NoNox 
they were the fastest road-racing cars gasoline and Gulfpride Formula G 
theworldhadeverseen.BruceMcLaren motor oil — products you can buy Tof 
pem see. knocked 1.99 seconds your car at any 
off the outright practice — Gulf station. 
à lap record for the Glen. Switch to 
$. set last year by a them now. 
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“Say, Smokey—"' 


New way to glue [Continued] 
| | The addition of smog-control gadgets to 
permanently | || meet legal requirements. 


in just 60 seconds 


We've been discussing, around here, hy- 
draulic versus solid lifters on high-rev en- 
gines. If identical engines were tested, with 
the only difference being the lifter, which en- 
gine could rev higher before valve float or 
improper breathing set in? My side says the 
| solids would win it, since I’ve heard they're 
extensively used in racing engines. 'lhere is 
also disagreement on multiviscosity versus 
straight index oil. Could you set us straight? 

C. A. TIPPETS, Billings, Mont. 


Hydraulic lifters as built for production 
engines—keeping in mind that the cam has 
a different profile—will float before the solid- 
| lifter design. It is possible to design and 
build a hydraulic lifter and matching cam 
system that will turn just as tight as a solid- 
| | lifter job. These are available from the high- 
performance field. The oil story is sort of a 
toss-up. but most racers still use straight 
index oil. 


I have a '64 Ford !5-ton pickup with eight- 
ít. bodv. Recently I put in a new 390 V-8 
with the C-6 automatic. The mechanics 
didn't run the transmission fluid through a 
radiator. No one here agrees on whether this 
is necessary or not. What is the purpose of 
running the fluid through a radiator? Will it 
harm the transmission not to do so? Also the 
engine was offset about 34 inch to the right. 
Is that to factory specs or should it be cen- 
= tered? The truck seems to have extra weight 
on that side now, and extra wear on the right 
front side. 


World's first 
automatic feed 
Electric Glue Gun 


Grab hold of Swingline's contour molded 
handle. Squeeze the exclusive automatic 
feed trigger—you'll one-hand the toughest 
possible gluing job. Permanently bond any 
combination of wood, tile, leather, fabrics, 
crockery—in just one minute. Set the pre- 
cision-engineered fingertip control thermo- 
Stat for any one of three heat cycles— 
another Swingline first. Loads fast, starts 
fast, handles easy. It's the new hot-melt way 
to glue and caulk. 


MARTIN COCHRAN, Dallas, Ga. 


Running transmission oil through a cooler 
helps the transmission live longer, particu- 
larly if the vehicle is loaded and makes many 
stops and starts, as in city driving. I'd say 
that in most truck applications the automat- 
ic transmission should be cooled. As far as 
I can see, the 390 engine should be in the 
| center, but I believe it was moved to the right 
on that job to let the exhaust manifold miss 
the steering gear. 


Special Introductory 
Offer—get the new 
Swingline Automatic 
Feed Electric Glue 
Gun for only $9.95. 8 
sticks of Glue and 
Sealer FREE! 


Model 968 I’m interested in getting a used utility 


Jeep from the Government—either a 752 
Willys model M38A1, or the '52 model M38. 
Both have a 24-volt electrical system and 
4-x-4 drive. The problem is that on many 
of the Jeeps there are parts missing—voltage 
regulators, generators, even instrument pan- 
els. Will available parts fit the vehicie? 
| STUART LODERIDO, Summit. N.J. 
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Consumer Products Division, 32-00 Skillman Ave., 
Long Island City, N.Y. 11101. 
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Precision Drawing Instrument Set, Profession- 
al Drafting Board Outfit and Fingertip Tilting 
Drafting Table are given to you with your com- 
plete North American Course in Drafting. 


U. S. LABOR DEPT. REPORTS 


SERIOUS SHORTAGE OF DRAFTSMEN 


Labor Depnt. 
for LDraftsmenj): 


(The following quotes fram U. S. 
point oul nationwide shortage 


“The dearth of qualified applicants has resulted 
in increasing calls for trainees, as employers in 
many areas relaxed hiring specifications. Experi- 
ence requirements have been virtually elimin- 
ated, along with age barriers.” 

“Steadily growing employer requirements...were 
accompanied by marked reductions in the supply 
of draftsmen available.” 


TOP AMERICAN EMPLOYERS 
WELCOME NASD GRADUATES 


"We would be interested in interviewing your 
grads as potential employees.” REMINGTON 


“At the present time we have several openings 
available for qualified Draftsmen. I look for- 
ward to considering graduates of your insti- 


tution," WESTINGHOUSE 


"We have immediate openings for designers 
and Drajftsmen and have a definite interest in 
interviewing candidates immediately." 


AMERICAN MACHINE & FOUNDRY 


ENT um 
LuTEWw. 


ALL 4 FREE! m 
Rush — a TING d 


4500 Campus Dr., Dept, 418C. University Plaza, Newport, Calif. 92660 


on re 
5 err movie "E IL e Wan 


1111 Woodruf Ave. 
re 


Coast-to-Coast Shortage of Trained Draftsmen 
Opens Thousands Big Salary Jobs for Beginners! 


Now you can take your pick of thousands of big 
salary jobs open to Draftsmen (see “help 
wanted" sections of metropolitan newspapers). 
Huge nationwide demand...U.S. Dept. of Labor 
reports "42% more Draftsmen needed in next 10 
years—not enough applicants to fill drafting jobs 
available now!” Our easy “Quick-Learn” Meth- 
od has helped hundreds toward good income, se- 
curity and prestige as Draftsmen. Why not you? 


Uh You Need No Drawing Skill—No Technical Ability 
: NASD's staff of Professional Draftsmen guide you step-by- 
step. With our spare time home-study plan you work on ac- 
tual projects. Makes leaming fun — easy to remember, too. 
Many graduates have succeeded with only grade school train- 
E , ing. Others report good earnings drafting part time while still 
! 8E ES learning. Rush coupon today sure... get FREE "DRAFT- 
ING CAREER KIT," Sample Lesson, Drafting Aptitude 
Test including intriguing new 5-WayDrafting Instrument 
and 20 page Book ‘Your Future in Drafting’’—jam-packed 
with revealing facts on your opportunity to win top pay and 
—. job security in Drafting. Everything mailed to you FREE 
i — and WITHOUT OBLIGATION. No salesman will call. 


li PAY JOR TN DRAFTING! 


HighSchool EM 
Draftsmen T Cms 


= -= © Architectural Draf f 4 


nO EXPERIENCE 
ny | ` Today's population: explosion guarantees box om... 
P: dn buiding. of homes, churches, schonis, ; ic 


Le m Sat 
ange 


fan GAT OLD. Mitt 


(NUS 
EXPERIENCE 
t REQUIRED: y 


ccr dem 
er OMANE LALANT 
w^ ADIUSTMEHTS 
e FULL EAAPLQVEE BENETITS 
epre d 
ion O Mechanical Drafting 
z m Skyrocketing.U.S. mass production -requires > 
FLUOR millions of drawings & thousands of Mechani- e 
Fic ii cal Draftsmen all along the way. Drawings must = 5. 
aeporation, US be made of every PART of every product m. J 


in the U.S. (as well as.of the machines 
that make these parts) before pro- — — 
ducen can be started, 


Authorized to issue 
diplomas by California 
Superintendent of Public 
Instruction. um 


Gets 5095 Raise! 
"Shortly after | completed 
your course | was made 


shop foreman, My pay was 
increased by half.’ Accredited Member, 


National Home $" 
—W. R., New York "7 * | 
AY Study Council. *. 


No Layoffs! euis “inne av 


Earns $820 Month! 
"My first position after com- 
*- pleting your course jumped my 
=. income from $350 to $820 per 


AERQUJET-GENERAL CORP, 


; month." —G. W., Tenn. 
DRAFTSMAN _ "Strikes and layoffs are (=m amS) eae MEA 

Architectural- Big Promotion! nightmares of the past. jme |» cov. education benefits 

is ; "| was promoted from the Your training has opened 4] hd T : 

WESTERN GEAR production line ahead of 4 the door to a wonderful Hillside oco ida 

ri ; thers and got a good pay future for pe Bh da adu d Lee 
mirmmmamm o WP iser LW. À., Wisc. H d. ONG Cleveland Enginering 
— . M: nstitute 

30 0- 2. — a WEN miami enl SS d e e di SS a — — i | 
9-Way Drafting Instrument— ! NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 418C | 
yours to keep as a FREE | 4500 Campus Dr., University Plaza, Newport, Calif, 92660 I 
GIFT without obligation. | Rush “DRAFTING CAREER KIT” including Book, Sample Les-| 
FA 20- -Pg. Drafting Career Fact json, Aptitude Test & Drafting Instrument — ALL FREE! Nol 
Book — packed with details salesman will call. l 
about career opportunities. - | 
Self-Scoring Drafting Aptitude | NAME AGE J 
Test — tells if you are suited- j NAM = — G l 
- for high-pay Drafting Career. I 
jo Sample Lesson — a "sneak - | ADDRESS 
. preview" of things to come. | l 
os AMERICAN SCHOOL OF DRAFTING icity STATE ZIP | 
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when you put up 


DÅCOR 
Miracle Bricks! 


Here’s one of the easiest home beautifying 
projects you can take on. No special skills, 
tools, foundation work or extra support. Yet 
look at the results you get! Dacor Miracle 


Bricks reproduce the look, even the feel, of 


uc 


real bricks. But they're [83 ^* ^ .77 
actually 14" facings of setulae” 
light, tough, high-den- B9" 
sity polyester - and & 
simplicity itself to ap- § 
ply with the ready-to- ES" 4 
use Dacor Mastic. Take 5 <7 @ 
your pick of six hand- mam 
some, authentic styles — 
Used Brick, Antique 
Klinker, White Roman, P. sd 
Colonial White, Red "7 
Oak Bark or White bM Ac — B 
Oak Bark - and iransiorn: : a Kick: a pm 
any room, in a few hours. Dacor Miracle 
Bricks let you work wonders. 


At leading building supply and 
do-it-yourself centers. 
Or write to us. 
Dacor Manufacturing Co., Inc. 
Worcester, Mass. 01601 
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“Say, Smokey—” 
[Continued] 

If you can buy the Jeep cheap enough. you 
can come out all right. Your most expensive 
move, and the least practical, would be to 
switch over to 12 volts. Delco or Autolite, for 
example, can obtain 24-volt parts for you on 


| special order. You'll probably find that en- 


gine and drive-train parts are much like the 
civilian models. But you should have some 
mechanical ability and know-how, because 
for a layman, fixing up a military vehicle can 
get to be a very expensive deal, even if they 
give it to you. 


My 1967 Thunderbird with only 11,000 
miles is quite satisfactory except for the hor- 
ribly squishy suspension. How can I firm 
things up? Will heavy-duty shocks do the 
job. or would they mess up the suspension 
"tuning" so I'd eventually need to change 
springing and anti-sway bar, too? 

J. E. MITCHELL, Midland, Mich. 


Anything you do toward heavier springs. 
shocks, sway bars, and tires will help in direct 
proportion to how much more you add. That 
is the rule, assuming that you and your me- 
chanic are sharp enough not to lose the sus- 
pension balance, front to rear. But be pre- 
pared to get a proportionately stiffer ride. 
Today's suspensions are getting very scien- 
tific, and they are affected quite a bit by any 
changes. So don't stray too far between road 
checks. 


I have a 1962 Valiant with a 225 cid. 
slant-six engine. What's the best way to get 
a substantial horsepower increase, working 
on a limited budget? What’s the best thing 
I can do to the suspension for optimum hill 
climb and E.T. Rally performance, assum- 
ing that I can soup up the engine? 

Davin L. Brown, Baltimore, Md. 


There’s no cheap way to high performance. 
On top of that I’m afraid you've picked a 
model for which very little high-performance 


| stuff is made. Your best bet would be to con- 
| sider another model more suitable to avail- 


able parts for power increase. But if you 
have your heart set on it you have to find 
parts and talent to increase compression 
and develop better cam and exhaust systems, 
et cetera. If you solve the power increase 
against the odds facing you on that model. 
the improved suspension and running gear 
should be a cinch. 


Got a question on autos? Send it to: 

"Say, Smokey —'' PoPuULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


OWNER-MANAGE 


E 


WHAT OWNER-MANAGERS 


SAY ABOUT DURACLEAN 


The big earnings reported here might well be 
called "exceptional" Yet, in another way there 
ia nothing exceptional about them. That's because 
any man who ia willing to work and who will fol- 
low instructions should be able to do as well 
under similar conditions. 


$17,660 Increase Owner-Manager Davis says 
in a leiter, “Gross income $17,660 this year." 
Many Duraclean men report even greater busi- 
ness expansion. 


Averages $1,000 a Month. And, Ron Bonomo, 
who started in spare time says business in sight 
will bring $1,500 a month this year. 


$1,602 Profit on One Job. G. Byers tells ahout 
doing a job for a local institution. He says, "My 
charge for the one job was $2,416.00. Total ex- 
penses, $314.00." This left Mr. Byer a gross profit 
of $1,602.00, 


$361.00 for Ten Hours. A. J. Belhumeur wrote: 
"My service man and I cleaned an entire office 
building in a little over 10 hours, This job brought 
me $361.00." 


Grossed $2012.00 One Month. Wilmer Suders 
of N.C. says: "My biggest single job amounted to 
$752.00 and in one month I have grossed as high 
as $2012.00." 

Our files are filled with letters from Owner- 
Managers. We will gladly show them to anyone 
who comes to our office and is sincerely interested 
in becoming Owner-Manager of a local Duraclean 
business. 


HOW AN OWNER MANAGER 
CAN SELL HIS DURACLEAN 
BUSINESS AT A BIG PROFIT 


If a Duraclean Owner-Manager should be forced 
to give up his business on account of illness—or 
if he should wish to move to another town or sell for 
any other reason—we help him find a buyer. 
Here are some examples of how this service works. 
An arm injury made it necessary for Al Svitak 
to sell after had been in business for only 17 
montha. He sold to a prospect we found for him 
and Mr. Svitak collected 50° more than hia 
original investment. 

G. F. Monroe, after 12 months, sold his business 
for 10 times hia cost. 

Leo Lubel after 30 months, sold for $7,116.00 
over coat. 

In the few instances where an Owner-Manager 
wants tosell, our job ia to help him find a buyer. 


Can you think of any other kind of business 
that offers this kind of service? As far as I 
know, Duraclean is one of the few companies 
that does. 


S WANTED 


| We are looking for the kind of man 


who can set up a Duraclean 
business in his locality and 
then train other men to do 
the actual work in the field 
As Owner-Manager you would line up the jobs, write 


up the orders, assign the work, handle the bookkeeping, 
banking and other office operations. Free 24 page hook 


gives full particulars. 


By Ford Marsh 


If you are like most ambitious men, you 
have often looked forward to the day when 
pou would be the owner of a profitable 

usiness. T'wo obstacles prevent most men 
from seeing such dreams come true—lack 
of capital and lack of experience. 

Does this situation apply to you? If so, 
I'd like to explain how you can become the 
Owner-Manager of a Duraclean Business in 
your locality —starting with only a few hun- 
dred dollars capital and without the need 
for any experience in our kind of business. 

I will show you how to start as a “one 
man" business and then build an organiza- 
tion with from two to five men or more 
working for you. The profit possibilities of 
such a business are almost beyond belief. 
As a one man operation you can expect to 
gross $9.00 an hour for every hour you give 
to servicing your customers. As an Owner- 
Manager, you can gross $6.00 an hour on 
every hour your employees work-— after 
paying for materials and a good-hourly 
wage. For example, one Owner-Manager, 
Ed Kramers, has this to say “‘In my second 
year I now have two assistants, a new home 
and security for my family." Michael Lyons, 
another Owner-Manager wrote, ‘‘First year, 
$40,000 gross income.”’ 

The Duraclean home service business has 
been tried and tested. The market for 
Duraclean Service is tremendous—and 
growing faster than we can appoint and 
train new men. The methods that lead to 
success have been clearly charted. When an 
ambitious man follows these methods, suc- 
cess is the logical result. 

Some Franchise businesses require invest- 
ments as high as $50,000. With ours, you 
can get started for less than $1000 
and we finance the balance. Monthly pay- 
ments are so small that the profits on less 
than one day's service can cover your pay- 
ment for the entire month. Even with this 


a 


New 24-page Book gives 
detailed information. Mail 
coupon for your Free Copy. 


This book gives you all the facts 
touched on only briefly here. It tella 
how you can get started —how and 
why your income grows—how we 
| help finance you. Mail the coupon 
now for your copy of this revealing 
Book. It will come to you free and 
postage prepaid and no salesman 
will call, 


small investment and operating as a one 
man business, your potential is $250.00 net 
profit in a week. With two men rendering 
all of your service for you 35 hours a week, 
you should gross a profit of $420.00. Allow- 
ing for advertising and incidentals, a nor- 
mal net would be $336.00. 

The most important part of Duraclean 
home service is cleaning rugs, carpets and 
upholstered furniture by a revolutionary 
modern process known as the “Absorption 
Method." You or your men do the work 
right in the customer's premises. No harsh 
scrubbing with motor-driven brushes. No 
soaking. Instead, an aerated foam loosens 
the dirt and holds it in suspension until 
removed. A test conducted by an im i 
laboratory showed that the modern Absorp- 
tion Method removed twice as much dirt as 
was removed by old fashioned machine 
scrubbing. 

If you are tired of working for others or of 
jumping from one proposition to another— 
if you have a real yearning for independence 
in a business of your own—then send for 
“The Duraclean Route to Success." There 
is no obligation—no charge. No salesmen 
will call to high pressure you. Send for the 
book now. Read it. Then if you want to 
take the next step toward independence, 
you can write to me and let me give 
the same help I've given so many other 
ambitious men. 


" President 


DURACLEAN COMPANY 
3-18D Duraclean Bldg., Deerfield, Ill. 60015 


| DURACLEAN COMPANY 
l 9-180 DURACLEAN BLDG., DEERFIELD, ILL. 60015 

i Dear Mr. Marsh: Please mail a copy of your 
l Free Book that tells how | can become a 
Duraclean Owner-Manager in my locality. No 
j charge. No obligation. And no salesman is 
i to call on me, 

| NAME UC E 

ADDRESS. — 

| CITY 

i 
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Science 
Newsfront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


A new breed of “‘man-machine,” 
shown here in a stroboscopic 
photo, is ready to tackle mate- 
rials-handling jobs in industry 
Called Man-Mate by its develop- 
ers at General Electric, the de- 
vice is a boom manipulator that 
simulates many of the operator’s 
wrist and arm motions while 
stretching his reach and beefing 
up his strength. Like other man- 
machine devices, Man-Mate em- 
ploys “force-feedback” to give 
the operator a sense of feel for 
the load. 


A supersonic helicopter is not a physical im- 
possibility. In fact, Lockheed Aircraft engi- 
neers say, it may actually ply the skies by 
the early 1980s. Their confidence is based 
on successful wind-tunnel tests of “jet-flap” 
rotors. The jet flaps are knife-edged, mov- 
able slots for compressed air, which run the 
whole length of the rotor blade. The combi- 
nation would provide ten times the lift of 
conventional rotors. 

The helicopter would hover and get hit 
from the jet flaps, lifting off vertically at a 
speed of about 100 m.p.h. Then the rotor 
would stop and change into a single fixed 
wing, either an X shape, or, by folding back 
two forward blades, a swept-back wing. Jet 
engines would then supply forward thrust to 
attain speeds of 1,000 m.p.h. 


Prevent earthquakes with nuclear blasts? This 
controversial proposal has been made by Dr. 
Cesare Emiliani and colleagues at the Uni- 
versity of Miami’s School of Marine and At- 
mospheric Sciences. Dr. Emiliani agrees with 
critics of recent underground nuclear tests 
conducted by the AEC that such explosions 
do indeed affect earthquake activity. He has 
collected evidence showing that they trigger 
a significant increase in the number of quakes 


20 | POPULAR SCIENCE 


for at least 32 hours afterward and at dis- 
tances up to at least 537 miles. 

But, says Dr. Emiliani, this result gives 
man a chance to control seismic activity and 
thereby prevent catastrophic earthquakes. 
which many geologists believe come after 
stresses inside the Earth build to a dangerous 
level without being relieved. Dr. Emiliani 
recommends a number of one- to 10-mega- 
ton nuclear shots be set off in wells 10,000 to 
15,000 feet deep at intervals of 10 to 25 miles 
along active fault zones, at repeated time 
intervals of 10 to 25 years. This would pro- 
vide the Earth's interior with a kind of safety 
valve that would prevent disastrous “blow- 
ups." The procedure, Dr. Emiliani suggests, 
should not be carried out in inhabited areas 
that have been free of major earthquakes for 
more than 10 years. 


Is your car too “delicate”? Dr. William Had- 
don, Jr., former director of the National 
Highway Safety Bureau and now president 
of the Insurance Institute for Highway Safe- 
ty, believes that the nation's tremendous an- 
nual auto repair bill—$3.8 billion—could be 
greatly reduced by making cars less vulner- 
able to severe damage in low-speed crashes. 
Appearing before Senator Philip A. Hart’s 


MAIL 
ORDER 


SHOPPERS’ MART 


. A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include your zip code. 


CAR OF THE FUTURE HERE NOW! 
One of most impressive science toys we've 
seen. Low friction air car rides a fraction 
of an inch over any surface, including water. 
Graphically demonstrates same principles 
that apply to Ford’s and Curtiss- Wright's 
new wheelless aircars. rey red and yellow 
plastic. 8" wide, 9" deep, 2" high with 4" 
propeller. Operates on 2 flashlight batteries 
(not incl.). 48" control line, battery ease. 
Sock No. 70, man KAE $3 Row € 


SUPER 6" ‘SPACE CONQUEROR 
Share the wonders of space exploration. Fea- 
tures aluminized & overcoated 6" f/8 ground 
and polished pyrex mirror accurate to 1⁄4 
wave, 48 F.L. 6X achromatic finder scope. 
48X, 96X, 129X, eyepieces and Barlow to 
double or triple power—rack & pinion focuser. 
Electric clock drive w /manual slow motion. 
Setting circles, Heavy-duty equatorial mount. 
Pedestal. Compares to $350 models. 


Stock No. 85,086N.................... $239.50 FOB 
Stock No. 85,105N... 414" ........ $94.50 FOB 


Stock No. 5, 050N... 3. ai i os =- PPM 


AMER. MADE OPAQUE PROJECTOR 
Projects illustrations up to 3" x 3l5"— 
enlarges them to 35" x 30" if screen is 6!/^ 
ít. from projector, larger picture if screen 
is further away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. current 

6 ft. extension cord and plug included. 
Operates on M watt bulb, not included. Size 
12" x 8" x 414" Wide. Weight 1 Ib, 2 ozs. 
Stock No. 70,199N ....................$8.75 Ppd. 


“MODEL DIGITAL COMPUTER 

Solve problems, teach logic, play games. 
Adds, subtracts, multiplies, shifts, comple- 
ments, carries, memorizes, counts, com- 
pares eee: Colored plastic parts easily 
assembled 12" x 344" x 434”. Incl. step by 
step assembly diagrams. 32-p. ‘instr. book on 
operation. Computer language (binary system) 
programming, problems, 15 ope ee 
Som No, 70, oni. MM 


GIANT WEATHER BALLOONS 
“Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 


Create a neighborhood sensation, Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner, auto air hose; or helium for high 


rise. 
Stock No. 60,568N (8' diam.) ....$2.00 Ppd. 


Stock No. 60,632N (16' diam.) .$7.00 Ppd. 


GRIND YOUR OWN MIRROR KITS 

Featured in Pop. Science Article: 

“Hugh Downs Tells How He 

Builds Telescopes for Fun" 
Kits contain fine annealed pyrex mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses, Build instruments ranging 
in value from $75 to hundreds of dollars. 


70,003N.. 41/4". 0 Mal les. $ 9.75 Ppd. 
70,004N.. 6"...... 1" x.. 13.95 Ppd. 
70,005N.. 8"...... .134". .. 21,00 d 
70,006N..10"...... 13/47... .. 34.25 b 
70,007N:. 121/72"....214"..... 65.85 Fob 


WOODEN SOLID PUZZLES 


Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
Skill, patience and ability to solve problems. 
MoE No. 70, 205N entis: $5.00 Ppd. 

x ; ut WES Pre 


"FISH" WITH A MAGNET 

Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to 5-Ib. Mag- 
net—drop it overboard in bay, river, lake or 
ocean. Troll along the bottom—your *'trea- 
sure'' haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5-Ib. Magnet is war surplus—Alnico V Type— 
Gov't cost $50. Lifts 150 Ibs. on land, much 
greater weights under water, 

Stock No. 70,571N..........5-lb.. $14.00 Pod 
Stock No. 70,570N... ..9J,-Ib.... $8.75 
Stock No. 70, 572N..... PME BE ^5 Prd 


GIANT FREE CATALOG 
Completely new 1970 Catalog. 148 pages 
packed with nearly 4,000 unusual bargains. 
Exciting new categories. ee | new items. 
100's of charts, illustrations. Many hard-to- 
get war surplus bargains. Enormous selec- 
tion of telescopes, microscopes, binoculars, 
magnets, magnifiers, prisms, photo com- 
ponents, etc. For eet: ts, experimenters, 
workshops. Shop by No salesman will 
call. Write for free eei “N” to Edmund 
Scientific Co., Barrington, New Jersey 08007 


ORDER.BY STOCK NUMBER * SEND CHECK OR MONEY. ORDER * MONEY-BACK GUARANTEE 


EDMUND SCIENTIFIC CO. 


300 EDSCORP BUILDING 
BARRINGTON, NEW JERSEY 08007 
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has a gift for making 
men handy. 


8-Piece 
Homecrafter's 
Dual Heat 
Soldering Gun 
7 Kit 


Everything 
needed for fast, 
easy soldering in 
| household repair, hi-fi, 
| homecraft and model building. 
Tip of gun heats instantly when trigger is 
pulled. Two trigger positions permit instant 
switching to high 140-watt or low 100-watt 
heat to suit the job. Built-in spotlight illumi- 
nates the work. Included: 3 soldering tips, a 
wrench, flux brush, soldering aid and $995 
solder In plastic case. Model 8200PK. list 


6-Piece 
Heavy-Duty 
Dual Heat 
Soldering 
Gun Kit 


For metal 

mending and other 

big jobs. Kit includes 

p» hoavy-di 240/325 watt dual 

heat gun with spotlight; tips for soldering, cut- 
ting and smoothing; tip wrench, sol- ¢ $1395 

der in plastic case. Model D-550PK. list 


SOLDERING IRON Ki 


Weller 
MARKSMAN 
soldering Iron Kit 


25 watt iron outperforms 

all other irons of its size 

and price Has replace- 

able tip, stainless steel 

barrel and cool handle. 

Lightweight, too Kit in- 

| cludes 2 extra tips, solder- 
| ing aid and solder $444 

| Model SP-23K list 


WELLER ELECTRIC CORP., Easton, Pa. 
World Leader in Soldering Tools 
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Science Newsfront 
[Continued ] 

Antitrust and Monopoly Subcommittee, 
showed films of autos in low-speed cre 
tests that inflicted a shattering $815 worth 
damage. The easiest way to save the count 
“many, many billions of dollars," he said, 
to make “less delicate" automobiles. 


A unique material for casts promises to i 
place clumsy plaster of paris casts for t 
515 million or so persons in this country w 
suffer breaks and dislocations each ye: 
Called Lightcast, the material comes as . 
open-knit, resin-impregnated fiberglass tay 
which is wrapped around a broken arm 
leg much like an elastic bandage. Now for t 
ingenious part: The tape is exposed to lig 


, of a specific, long wavelength from a speci 
| unit for about five minutes, and the resin 


cured to form a hard cast. 'The advantages 2 
impressive. Lightcast is 14 to 14 the weig 


| of a comparable plaster cast, tougher, mo 
| resistant to chipping and cracking, wate 


proof but ventilated, thinner, and mo 


, transparent to X rays. 


Bubble, bubble, 
there trouble? 
technician at Cutle 
Hammer, Inc., tes 
environmental se 
of electrical switch : 
be used in high-fl 
ing aircraft by seeir 
if it is hardboile 
enough to withstar 
a 16-hour salt-wat 
immersion in vacuu: 
atmosphere equiv 
lent to 65,000 feet. 
seal is bad, salt cry 
tals will form insic 
switch. Bubbles a 
result of air beir 
withdrawn from bell jar, releasing air fro 
solution. Faulty seal would allow water v 
por to condense inside switch in flight. 


Computers have revealed that the Aswan da 
is incapable of meeting the goals for whi 
it was built because the requirements f 


| commerce and those for irrigation are “hop 


lessly out of phase," according to Myro 
Tribus. Assistant Secretary of Commerce f 
Science and "Technology. The comput 
study, which simulated the flow of the Ni 
River under control of the dam, showed th 
Lake Nasser is. in fact, a reservoir that vari 
in depth by 16 to 20 feet, creating probler 
—*possibly insuperable” in the Secretary 
words—for both transportation and recre 
tion. Computer simulation would have u 
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School of Modern Seer Deom Op: Method. ~~ 


it's easy, fast and completely fascinating with the 
| 
| 
| 


pie 


mure You get ALL this — as part of your SMP Sinn: 
«Exclusive aids that help you master skills in photo- 
~ ". graphy quickly and easily, Included are 3-dimen- 
— $ional models, filters, unprocessed film, negatives, 
lesson binders and the 20 volume "Encyclopedia of 
ees for permanent reference, 


ography to the furthest stars in Astro-Photography! Photo- 
Journalism in trade and consumer magazines, TV and 
newspapers is increasingly important. Use of training 
manuals, industrial and product photography multiplies 
each year. The U.S. Department of Commerce regards 
photography as one of the country’s greatest growing 
industries. Jobs abound in Science and Industry — and 
demand for industrial and commercial photography was 
never greater. 


zash in on the booming photography industry! Earn extra 
lart-time money — or open a full-time business of your 
'wn. SMP students add extra income with their first few 
essons. The SMP course is designed to be easily under- 
tood — at home — in your spare time, and at your own 
ate of speed. Your lessons are interesting photo assign- 
nents to show your mastery of the techniques. Your per- 
onal instructor examines your photos, adding his com- 
nents, and pointing out improvements. With SMP “learn- 


'y-doing" methods, your licensed instructor guides you each dimin HM o sx XN IMMS MET. 
tep of the way. Whether your goal is extra income or a shot JMF 5 LCarn-Dy-Doing memoags nave 
it the photo prizes as a top-notch hobbyist, your SMP train- Successfully Tauaht 50,000 Students 


ng provides the skills and pos om you need for success. 
" ô = es | i | 3 Gyer 50, 000 stisdeniti have. asa | pliotogregiy (rough 
America’s Fastest Grow! ng Bus mess SMP. The course is so clear, so simple, so extraordinarily 


are Sillas seal 3 "r-— * effective that SMP students do more than just earn as they 
b. 7. ws progress through the course — many make thousands of 


E | r1 
T War hus Wed ad É " Bu NN E AN. 


dan or woman — old or young — provided you have the 
raining — photography knows no boundaries. New fields 


dollars — and many win PRIZES in NATIONAL CON- 
TESTS long before they graduate. SMP shows you where 
and how to make money with your camera. 


iterally reach from the bottom of the ocean in Ocean- 


! THE — OF MODERN PHOTOGRAPHY, Dept. 4-111-129 


Please sik me full information perm SMP's Famous Home 
Study Course. And send me your super-illustrated Big Free Book 
that "tells about SMP's methods and teaching systems, and gives 
me the picture of the opportunities | can find in photography. No 
salesman will call. 


ADVERTISING, COMMERCIAL, 
GLAMOUR, PHOTO-JOURNALISM, 
PUBLISHING . .. ALL NEED 

SKILLED PHOTOGRAPHERS - 

Learn the How" and “Why” of this boom- 
ing business. See for yourself how stu- 
dents add extra income. BIG FREE BOOK 


| Name 

| 
gives you all the answers. Shows you how to improve | 

I 

| 

I 


Address " 


yourself easily — at home — at your own speed. Write for 


it. Use coupon, - o —— i — Zip 


[] Send Veteran's Information 
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p EARN 
es 5 EQUIPMENT 


ique ee t OPERATOR 


Train you way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify by actual field training 
on machines like the ones used by the industry. Huge training 
grounds in North Carolina, a million dollars worth of school- 
owned diesel-engined machines, experienced instructors, full 
220-hour and 440-hour courses. National, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 
Now-Pay Later plan . . . other payment plans also available. 
Write TODAY for FREE catalog and FREE copy of school news- 
paper reporting news of National School graduates. Accredited 
Member NATTS. 


| NATIONAL SCHOOL 
| OF HEAVY EQUIPMENT OPERATION, Dept. A-34 
P. O. Box 8529 Moores Chapel Road, Charlotte, N. C. 28201 


| Please send me FREE illustrated school catalog and complete 
| information, | understand there's no obligation. 
| 
| 


Name ge 
Addres Phone 
1 City... olate .— 3— G5 Zip Code 


FOR THE 


EXPERIMENTER 


International EX Crystal and EX Kits 


OX OSCILLATOR 


EX CRYSTAL 


pontes. 
t 


| jis gently eased inside the vessel's torpedo 


bL  — —!— 


OX OSCILLATOR Crystal 
controlled transistor type. 
Lo Kit 3,000 to 19,999 KHz 
Hi Kit 20.000 to 60.000 
KHz (Specify) $2.95 
MXX-1 TRANSISTOR RF 
MIXER A single tuned 
circuit intended for signal 
conversion in the 3 to 170 
MHz range. Lo kit 3-20 
MHz. Hi kit 20-170 MHz. 

$3.50 


SAX-1 TRANSISTOR RF 
AMP. Amplifier to drive 
MXX-1 mixer. Lo kit 3-20 
MHz. Hi Kit 20-170 MHz. 

$3.50 


PAX-1 TRANSISTOR RF 
POWER AMP. A Single 
tuned output amplifier to 
follow the OX oscillator. 
3 000 to 30.000 KHz $3.75 
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EX CRYSTAL Available 
from 3,000 KHz to 60,000 
KHz. Supplied only in HC 
6/U holder. Calib. is 
+.02% when operated in 
International OX circuit 
or its equivalent. (Specify 
frequency) $3.95 
BAX-1 BROADBAND AMP. 
May be used as a tuned 
or untuned amplifier in 
RF and audio applications 
20 Hz to 150 MHz. $3.75 


/77 a. 


INTE 


CRYSTAL MFG. CO., INC. 
10 NO. LEE © OKLA. CITY, OKLA, 73102 


Write for FREE Catalog 


RNATIONAL 
OU Ry 


| 

Science Newsfront | 

[Continued] | 

covered the problems before the dam wa 
built, he says, so that the monumentally cos 
ly project could have been abandoned o 
redesigned before construction was begun. 


The Navy's Deep Submergence Rescue Ve 
hicle (DSRV) (see “Escape from the Deep, 
PS, Sept. '69) is nearing completion. Her 


x ra 


pay Yo ea 


the 10-ton, tri-spherical steel pressure hull 


shaped outer hull, made of glass-reinforce 
plastic. These interconnected spheres are 
capable of withstanding ocean pressures t 
a depth of 5,000 feet. 


Moon dust doesn't faze Earth plants. It may 
even help some of them. That's the tentative 
conclusion of Dr. Charles H. Walkinshaw, a 
plant pathologist of the Forest Service now 
on loan to NASA. He is evaluating the effect 
of moon dust on 30 different species of plants, 
ranging from algae to pine trees, at the Lu- 
nar Receiving Laboratory in Houston, Texas. 
Some plants—such as tobacco—positively 
thrived on the stuff, growing best and green- 
est when sprinkled with unsterilized moon 
dust. Amazingly, all the plants did better 
with unsterilized lunar rock than with steril- 
ized material. Why? Nobody knows, yet. 


A new laser tool that amplifies and modulates 
both light and sound waves has been devel- 
oped by Dr. Charles H. ‘Townes—co-inventor 
of the laser—and three other researchers at 
M.I.T. The team aimed an intense laser 
beam into transparent liquids and solids, in- 
cluding water, alcohol, and crystals of quartz 
and sapphire. They detected scattered light 
rays and scattered sound waves, both of very 
high intensity—comparable to that of the 
original laser beam—both highly directional, 
and of very pure frequency, which for the 
sound waves was a million times higher than 
audible sound. 

The device should have important applica- 
tions in communications. And the intense, 
highly directional sound waves produced 
should enable physicians to “see through" 
human soft tissue without damaging it. [is 
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WELLSAW 400 


OE 
w, 


Power Saw 


USB Ii sexes x sss 

* all-around the home 

* all-around the workshop 
* all-around the garden 

€ all-around the clock! 


Tough, rugged WELLSAW 400 puts 

you in the expert class—no matter 
how tough the saw job you tackle. 
Handles comfortably as a hand saw, 

but is power-packed to lick the 

| toughest jobs. Safest power hand 
x saw of them all—even teenagers use 
it skillfully. Choice of models with 

8” or 16” blades. Long-lasting blades 

are economical, throwaway type, 
quick and easy to change. Your 
equipment, hardware or tool dealer 

has a WELLSAW 400 or can get 


one for you. See him today. 


...The ALL-AROUND {7 2c. 


re 


sp 


Cut rafters Cut plywood 


Send coupon for “Sawing Magic of WELLSAW 400." | 
16 pages telling the story of WELLSAW 400 versatility. | 


WELLS MANUFACTURING CORPORATION 
500 Service Road, Three Rivers, Michigan 49093 


Name 

Address | 

City State | 
256 | 


AND KEY 


Locksmithing MAKING 


Practical up-to- 
Now Made Easy!"'2 nte course 


teaches you how to pick locks, de-code, 

make master keys, repair, install, 
services. ete, New  self-instruetion 
lessons for every handyman, home- 

owner, carpenter. mechanic, serv- 
ice station operator. gunsmith. 
m easy illustrated lessons, Full 
price only 56.95. postpaid, Sat- 
isfaction or refund guaranteed. 
Mail order today! 
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| 


Complete course 
= a a HOW Only 


325 W. Jackson Bivd., bilenen: 1 Fes 60606 


TT" 


SHOP AND MAIL EARLY FOR 
CHRISTMAS. USE ZIP CODE 
IN ALL ADDRESSES. 


New, ALL-Terrain 


Trail Bronc 


Write For 
Free Literature 


Features rigid frame of 1", welded tubular steel; powerful 
5 h.p. Briggs & Stratton engine; hi-traction tires 18x850x8 
rear and 15x600x6 front; automatic 2-speed Comet transmis- 
sion and clutch; #40 motorcycle drive chain; full mud guards 
front and back. Ski, lights, and tote box optional. 


A real "go anywhere" trail bike. Kit only $199.95. 


HEALD, INC. 


Dept. 11A, P.O. Box 638, Benton Harbor, Mich. 49022 | 


Get Your Share... FAST! & 


FREE — 


EARN Pi E W 
BIG EASY = sive hanad, 
MONEY WAYS 


galeis Pages 


1. Be your own boss, make up to 85 profit. 
2. Start earning right away at home in spare- 
time—keep furniture you make, or sell for 
hundreds of dollars. 
3. Today's home and office upholstery, re- 
upholstery, slipcover boom make it easy to 
take your pick of big-pay jobs. 
LEARN FAST— EARN FAST 

You get expert instructions, plus all tools, 
new wooden frames, materials, fabrics. business 
tips, wholesale privileges, decorating magic 
AT NO EXTRA CHARGE. FREE Book. sample 
lesson pages show you how—no obligation— 
no salesman. Write TODAY. 

UPHOLSTERY TRADES SCHOOL 
Division of Singer Communications Corporation 
Dept.5111-129,Little Falls, New Jersey 07424 


(N. J. State Approved. Accredited Member Supplies yours 
National Home Study Council.Vet Approved.) with course. 


AIL, COUPON TODAY —7 m9 


Upholstery Trades School, Dept 5111-129 ESTABLISHED | 
Division of Singer Communications Corporation | 1939 l 


Little Falls, New Jersey 07424 | 


Please send me FREE book, 
cessful Career," and FREE sample lesson pages. No obli- 


gation—no salesman will call. 


Tools, Equip., 
Frames. Mate- 
rials. Fabrics. 


"Your New Way to a Suc- 
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Detroit Report... 


SPECIFICATIONS FOR THE MINI-COMPACTS that will go into production at 


GM, Ford, and AM next year are very exciting. 


Both the Ford 


Special Maverick and the Chevrolet XP-887 have OHC four- 
cylinder water-cooled engines--real look-alikes, though the GM 
unit is slightly bigger: 140 cubic inches against 122 in the 


Ford. 


Both use belt-driven camshafts. 


Both engines fit snugly 


under the hoods in the prototypes, which probably. means that 
no six- or eight-cylinder power options are planned. 


American Motors will steal the thunder from 
its bigger competitors next spring when its 
Gremlin-the sleeper in the mini-compact 
race—hits the showrooms. AM will use its 
199-cu.-in. six engine as the standard power 
plant, but the car is set up to accept their 
232-cu.-in. six as well as a V-8! AM will beat 
the big auto companies by borrowing heavily 
from the sheet metal and structure of the 
Hornet, although the Gremlin wil be 10 
inches shorter Using existing components 
will not only cut down on lead time, but also 
reduce development costs. 


Ford's Special Maverick prototypes have cob- 
bled Maverick bodies mounted on the SM 
running gear to test the mini-compact's all- 
new drive train. Coupled with the brand-new 
engine is a three-speed manual-shift trans- 
mission and conventional rear-axle drive sys- 
tem. Tires are 6.00x13, surprisingly large for 
this car. The steering system and front sus- 
pension are unusual also. Mechanical proto- 
types of the car have rack-and-pinion steer- 
ing gear with European-type rubber bellows 
covering the tie bars. 'The steering shaft has 
a bend made with a flexible coupling similar 
to your speedometer cable, but much heavier 
(as used on the '62 Mustang V-4 prototype). 
The MacPherson front suspension nearly 
duplicates that used on the English-built 
Ford Cortina With the MacPherson setup, 
those high-rising spring towers you see on 
Ford's present unit-body cars can be elimi- 
nated, easing congestion under the hood. 


General Motors B- and C-body cars—the big 
Chevys, Pontiacs, Oldsmobiles, Buicks, Cadil- 
lacs—will get Buick's sensational Accu-drive 
front suspension in 1971. While earlier re- 
ports had it that these cars would have a 
single suspension system next year, it was 
feared that Buick's exclusive front suspen- 
sion would be discarded. GM engineers say 
no. The new suspension will be slightly dif- 
ferent from the present Buicks’ (steering 
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gear and linkage will be ahead of the front 
axle line), but the same advantages of resist- 
ance to side winds and side "pull" caused by 
road crowns and edges are retained. 


Watch for the Mustang in startling new 
shapes. The slick-looking 1971 Camaro will 
appear in a month's time, but Mustang next 
fall will counter the competition with a fast- 
back that looks like a highly refined version 
of the Shelby Cobra sports car. The hood, 
longer than ever, droops down in front to a 
rectangular grille opening. Single headlights 
are inside the grille opening. 'The fastback 
roof is so close to horizontal that it is called 
the “flatback,” and vision through the rear 
window appears to be severely limited as a 
result On the coupe, the backlight is recessed 
and more upright for better visibility. The 
new Mustangs will also have hidden wipers, 
flush-mounted door handles inside and out, 
and a new instrument panel to go with the 
all-new exterior. 


Ford's 1971 Galaxie models will be complete- 
ly restyled. matching GM's plans for the 
Chevrolet big cars. The Ford will get a com- 
pletely new roof line with a wide C post, 
similar to the Thunderbird style. Two rub- 
rail-like creases are stamped in the fenders 
a la this year’s Tempest, and the grille, 
though all new, bears strong resemblance to 
this year’s LTD. Flush door handles on the 
outside replace the old handle-and-button 
design. Ford’s Captain’s Chair instrument 
grouping will be refined. On the 1971 model, 
instruments are grouped more tightly in 
front of the driver and the instrument-sec- 
tion housing is more sharply separated on 
the front panel. It looks amazingly similar 
to this year’s Cadillac layout. 
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Detroit Editor 


The smokeless tobaccos. 


They arent lit, puffed or inhaled. They're too good to smoke. 


| For information on how to use smokeless tobaccos, please write: 


Put a pinch between gum 
and cheek, and enjoy it. 
Without even chewing. 

The smokeless tobaccos are 
too good to smoke. 

You get all the satisfaction 
of prime aged tobaccos. 
They cost less, too. 

Sure beats smoking! 


Straight Raspberry 


| United — Tobacco Company, Dept. PS, 630 Fifth Ave., New York, N.Y. 10020. 


— UE 


U.S. SCHOOL "NOTE-FINDER" 


instantly Shows Nores fox Piano Keys 


Learn guitar, piano, organ, etc. at home, in 
spare time. Play simple, familiar tunes right 
from the start. Clear text, big pictures and re- 
markable Note-Finder (above) help you learn 
quickly, Join 1,350,000 USSM students. For 
free booklet, send name, address, zip; list 
instrument you want to learn. U.S. School of 
Music, Studio A1512, Port Washington, N. Y. 
11050. Approved N. Y. State Education Dept. 


This Dremel Electric 
Engraver Permanently 
Marks Any Material — 


metals, glass, wood, plas- 
tic. Ideal for identifying 
tools, engraving jewelry, 
coding industrial tooling. 
Weighs only 7 oz. Cali- 
brated stroke regulates 
depth of engraving. Only 
$14.95 with solid carbide 
point and storage case. 
Diamond points available. 
See your dealer or write 
for literature. 


DREMEL MFG. CO. 
Dept. 99-ivi Racine, Wis. 53401 


NOW — THIS CAN BE YOU! 


BUILD, FLY YOUR OWN 
"RENSEN ) >> 


Enjoy the fun of flying... in your own Gyrocopter! 
Simplest, safest form of aircraft. Acclaimed by pros 
and novices alike from Alaska to New Zealand. Inter- 
change floats with wheels for extra fun. Costs no 
more to operate than a car. Build with ordinary 
hobbyshop tools. Copter flying instructions come with 
construction plans. Kits and parts available. Take the 
first step — send $3 for 3-View Drawings, specs, photo. 


LE 8 — 9 WW. 2 å QM G 00 25 G G D M G  3— ,] 


BENSEN AIRCRAFT CORP., Dept. PS-129 
Raleigh-Durham Airport, Raleigh, N. C. 27602 


NAME 
ADDRESS 
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Learn To Be A 
LOCKSMITH 


PROFESSIONAL 
|. KEY MACHINE 
? YOURS TO KEEP! 


Big demand for skilled Locksmiths! Earn big money 
spare time in your own home. Be your own boss: 

earn steady, year 'round income with no layoffs. 

BELSAW INSTITUTE training, approved by master 
locksmiths, teaches you to make keys, open and 
repair locks on homes, cars and buildings. Easy, 
illustrated lessons complete with ALL tools and 
supplies, including the $125 Key Machine which is 
yours to keep. Shows you how to get jobs, how to. 
charge, how to earn while you learn and how to 
build a lifetime, cash-profit business. 


Read These Reports from Belsaw Graduates: 
| Oscar Larson, Long Beach, Calif.: "I have all the locksmith work 
| can handle in spare time, | give hearty thanks for your wonder- 
ful training." 
Herbert Bernard, Point Pleasant, N. J.: “1 recommend your course 
| highly. Locksmithing gives me real enjoyment and extra money.' 
J. Marko, Ferndale, Mich.: ''With me locksmithing is full time. 
| sincerely thank you for giving me this chance to better myself." | 
| J. W. Cookman, Lakeland, Fla.: "I've been in full time lock- 
smithing for three months. Thanks for your fine cooperation." 


Accredited Member National Home Study Council. Approved | 
for Veterans. Mail coupon today... no salesman will call. 


| BELSAW INSTITUTE 
| 1102 Field Bldg., Kansas City, Mo. 64111 
| Send FREE book, ''Keys To Your Future!" 


ACCORDIONS 
f and AMPLIFIERS 


BIG SAVINGS up to % or more on famous make accordions. 
Over 40 models. Standard and new electronic models. Buy direct 
at low discount prices. Get five-day home trial. Small down pay- 
ment, eegy terms. Free gifts. Trade in allowance. Money back 
guarantee. Rush coupon for color catalogs, discount price list. 
Accordion Corp. of America, Dept. P-129, 5535 W. Belmont 
Ave., Chicago, Illinois 60641 


TE CE UM eS ee ee) ee ee es eee Micxtcis 
‘COUPON ACCORDION CORP. of AMERICA—Dept. P. "P-125 Í 
5535 W. Belmont Ave., Chicago, Illinois 60641 i 
BRINGS Send FREE Color catalogs and discount prices, 
FREE Include special information checked: j 
" [ ] Accordion | | Button Type Accordions 
COLOR Amplifiers ] 
i CATALOG & | Name | 
DISCOUNT | Address s i - ] 
PRICES City ——— Statt ip j 
Career in 


ELECTRONICS? 
Coreer training at home the new easy 
way with RCA Institutes. Lab work with 


first lesson. Easy payment plons. 
Send for free 64-page book. 


RCA Institutes, Inc. Dept. PS-D9 
320 W. 31 St.. N. Y.. N. Y. 10001 


MAKE ro $12 AN HOUR AT HOME 


Let Me Prove It To You FREE! 


I'll show you how Plastic Sealing and 
Laminating at home, spare time, can 
give you as much as $12 each hour you . 
operate, Table-top machine sets up anywhere. ~ 
Easy. Fun. Noexperienceneeded. We furnish 
everything. We'll even help finance you. No 
house-to-house selling. Orders come by mail. 
Write for facts FREE. No salesman will call. 


WARNER ELECTRIC, 1512 Jarvis, Dept. L-3-PS, cho. Ill. 60626 


I-N-V-E-N-T-0-R-S - 


Bell your invention - cash— need money for patent?—4Ara technical 
problems holding you baok? Universal inventions has helped IR- 
ventors all over the world—just like yourself—why not you? inven- 
tions provide the magic spring-board to sudden riches. REMEMBER. 


we ier sell your Tavention or pay you a cash bonus. Write for 


UNIVERSAL INVENTIONS, Dept. 12, Manan, Ohio 


FIND BURIED TREASURE 


* Detect buried. gold, silver, 
Write for free catalog 
5 Powerful models. 


777^ ALL TRANSISTORIZED 
"DEALER INQUIRES INVITED 


TREASURE HOUSE DEPT. PBD 


TENNENT, N. J. 07763 


SHARP 


TOOLS 


make all work easier, give better results, 
save time and lengthen life of every cut- 
ting edge in the house! Harry Walton's 
unique book, HOME AND WORKSHOP GUIDE TO 
SITARPENING, is a revelation! You'll discover 
all the shortcuts to make every cutting. clip- 
pine or chopping job easier and safer! Shows 
how to use all sharpening devices from simple 
hand stones to deluxe grinder-liones. 

Tells and shows how to sharp- -p 

en every tool and utensil 
in the kitchen, 

workshop, yard 
and garden. Cov- 

crs knives, saws, 
bits, drills, scissors, 
shears, mowers, 
shovels, chisels, 
many more! Fully 
illustrated. Money- 


ILLUSTRATED 
back guarantee. 


ONLY d. 95 


MAIL 
COUPON TODAY! 


= 
POPULAR SCIENCE H-1269 
44 Hillside Avenue, Manhasset, N.Y. 11030 


Please rush my copy of HOME AND WORK: 
SHOP GUIDE TO SHARPENING postpaid. | 
enclose $1.95 in full payment. 


Name. 


Address 


OO a Le 
"eur back in 10 en if not fully satisfied. 


---------- 


ml CAMERA, 
CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business. Now Y OU can learn to repair cameras 
. at home, in your spare time! Free booklet tells 
how. NHSC accredited course includesall instruc= 
tions, tools, practice equipment. Write today! 


[onerum 


NATIONAL CAMERA REPAIR SCHOOL Accredited Member , 
Dept. PT , Englewood, Colorado 80110 


BILLIARD SUPPLIES 


3i BUILD YOUR OWN 
TABLES 


SAVINGS OVER 5095 
PLANS 7-9 FT. SIZES 


CATALOG .50 includes cloth samples 
CAMPBELL BILLIARDS, Box 368, Hartland, Wis. 53029 


iS Lepair aug watch 


2 | = 
. . SWISS OR AMERICAN 


Dinos: modern Sweazey System starts you 
making repairs right away. Develops skill 
step by step at home in spare time. 
Diploma awarded. Free sample lesson. No 
c bligzation. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 4129, Fox River Grove, Illinois 60021 


rint Your Own 


, Cards, Stationery, Advertising, Circulars, 


labels, photo and movie titles, c iureh work, 


tags, greeting, sympathy, prayer cards, etc. 
Save money. Pays for itself in a short time. 


Own a Printing Business 


; Good Profit. Raised printing like engraving 

too. Have home shop. We supply everything. 
Direet from factory, only. Easily followed 
rules. Write now for free details. KELSEY 
PRESSES E-33 Meriden, Conn. 06450 


THE LAW, 
TRAINED 
MAN fi 


FREE BOOK 


Write today for a FREE copy of illustrated law book. "THE LAW- 
TRAINED MAN." which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave. 
Dept. 129, Chicago, Illinois 0606] 


Founded 1890 


E BIG PROFIT HOME IMPORT BUSINESS. My 
Calendar Watch 2.44 "^ plan starts you fast. Deal direct with over- 
Auto seas sources at prices shown. Thousands 


DB ry 
Si a) ma S $954 other dazzling bargains with no investment, 


C: -isra Any age or location, Full or part time. You 
"i 4 keep all profits. Write for FREE BOOK to... 


MELLINGER, Dept. C224C, 1554 S. MINER Los Angeles, CA 90025 


luy DIRECT at FACTORY PRICES — Save dealer 
profit. Have fun this winter! 6 Models from 
20-30 HP in 15" and 18" track widths. '70 
styling, performance. Welded steel chassis, 

Fiberglass body. Low Down Payment, E-Z terms 
Free inspection. Money back guarantee. 
Free delivery, Free color catalog. Write: Q 


LUGER INDUSTRIES, Dept. AS-12 
1300 East Cliff Road 
Burnsville, Minnesota 55378 


Not everyone does as well, 
but C. E. Nevin, who started a 
business of his own, reports... 
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— most of it Clear Profit for Me! 


e Mr. Nevin expressed his grateful thanks for the oppor- 
tunity to have a fine business of his own. Many men 
have discovered how to be independent, to be freed of 
bosses and layoffs— to build their own future on a steady, 
dependable foundation. G. Mundt made more than $400 
one week. A father-son combination grossed $33,000 first 
year. H. Lemon says, "I netted $133 in one 8-hour day." 

How much you make depends largely on you. You 
need no special skill, no large investment. Start part- 
time if you wish. We will help you get started and work 


with you for your success. Training and consulting with . 


experts is available at no additional cost. 

No shop necessary « Our ELECTRIC RUG WASHER 
cleans rugs and carpets like new right on the floor...re- 
moves dirt and grime and helps to show their natural 
color and beauty. So efficient and safe for carpets, it is 
used by largest hotels and railroads. 

Don't delay. Mail coupon today for complete infor- 

mation including how to start making big profits in 
YOUR OWN business. BIG opportunity. 
Ours Is Not A Lease Arrangement » You are free to 
operate independently. You sign no contract. You own the 
detergerand are your own boss...every dollar you take in 
is yours. You pay no fees, or dues, or royalties, and enough 
supplies come with it to return far more than your invest- 
ment. Many earn the cost of the deterger in a week or 
two. It costs nothing to get details... write TODAY. 


Mail coupon today for interesting 


--------- FREE BOOK............. 


VON SCHRADER MFG. CO. 
DWIT'"A'PL., Racine, Wisconsin 53403 


Send at once (no obligation) your FREE booklet containing 
information about your ELECTRIC RUG WASHER and how I 
can start my own permanent, profitable business. 


Name 
Address 
CINE LL t .. State 


Zip. 
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VON SCHRADER MFG. CO. 
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enginee rs, Specialists in communications, guided mis- 
siles, computers, radar, automation, Basic & advanced 
courses, Engineering Techaoey and pipet eaae Tech- 


RADIO ELECTRONICS SiR saa i bat, 
| 

1970 E cm FREE! | —Ó———Ó—— 4d 

AH E o nr weics MINI-BIKE 

m i FROM 26-IN. BICYCLE FRAME 

496 Pages je VARIABLE SPEED TRANSMISSION, as fea- 


Stereo Hi-Fi e Citizens 
Band è Ham Gear e Tape 
Recorders e Test Equip- 


| Live Better Electronically With : | EMI 
T F Y | T T = 
LA | A | E J | V.T.I. training leads to success as technicians, field 


"Eu A. tured in June '67 issue. Step-by-Step plans, 
Eteh photos show you how. PLANS, $2.50, refund- 
—— Wm. able with order for wheels, engines, clutches, 


kits at Discount Prices. Order Plans, or send 


į ment e TV and Radio Tubes | $50m $150 v, 25c for Catalog, today! 
LAFAYETTE missum. | etico co. Dap reid ty. Chee Me 690 


Instruments e Toois e Books | 


"anit Everything in Electronics for 
e HOME e INDUSTRY e LABORATORY | 
from the "World's Hi-Fi & Electronics Center" 


| or garage. Big opportunity for mechanics. ACT NOW 
Write for folder No.PS. I2and free bonus M: 


E err. JACK REPAIR MANUAL CO., INC. 


n ^ G.P.O. BOX 3 STATEN ISLAND, N.Y. 10314 


"HEARING AIDS 
75 OFF prices 


LARGEST SELECTION of tiny, all-in-the-ear, behind Bi 
the ear, eyeglass and pocket models. FREE HOME 


HM sn Lor ye at 
; i " i bright fut ure with * = darti v eks the "Vital ME AC 
LAFAYETTE Radio ELECTRONICS bi "full-time j a 
PROFITABLE “MARKET OF YOu k OWN! Ti 
Dept. 13129 P.O. Box 10 payme ne pian peda ete _viptoma 1 riven, Job. 
heip. ous nds of ful 1 a t 
Syosset, L. l., M. Y. 11791 n ith year! Send NOW for big, ne v iiluntrated 
pm a— aum EP Gus oS aum ED SED Eb GED GED GUD Ub SUD GUD GER UD a Eg FREE cataloz. No obligation, G., I, Approved, 
į Please Send the FREE 1970 CATALOG 700 13129 NATIONAL SCHOOL OF MEAT CUTTING, Dept. 51-B, Toledo, Ohio 43604 
| Name Se ee a ee ee ee ee C aD i H Y R AU LI [e J AC K RE PA ii 9 
l Address a ee ee ee ee a ee i Earn While You Learn at Home 
i || Earn while you learn at home. Millions of jacks in gas and auto 
City DIL TIIIIIILDIDLL. III... PETE PSSST SS SARS M SBR FERS SPSS SST EES [| service stations, trucking firms, body shops, riggers, factories 
1 i and farms need servicing... most of which you can learn to 
SEI. emm REI ERO E repair. We show you HOW. Start spare time In your basement 


Le ONO SR SE mc cm o c Se m m p p ap eae = 


INVENTIONS—NEW PRODUCT IDEAS 
Zz DEVELOPED & PREPARED ia 


- For Commercial Appeal & Sales 
m DESIGN—MARKETING—PATENT SEARCHES—DRAWINGS - 


Second Decade of Reliable Service to 


NH INVENTORS è MANUFACTURERS * ATTORNEYS J 


E United Statea Patent Office dei) Patent Ezaminer 


United States Depariment of Army former Patent Adriser TRIAL. No obligation. Money back guarantee. No down 
gi.  Memoer: Und Hates Counci.. int'l Chamber Commerce me ' payment. Easy terms. No salesmen tap. PRESTIGE, 
N THE RAYMOND LEE ORGANIZATION m — 2c. save 65%. Write for free cata fec 701 
lg 230-H Park Ave. New York City 10017 212 MU 6-8500 lg - : 


m SEND FREE i UIN oro" M BUY AND HOLD - 


| U.S. SAVINGS 
BONDS 


TREASURE 
Find buried gold, silver, 

: Coins, treasures. 

| NN 5 Powerful models. 
Write for free catalog 


FREE "Surveying Career Kit" shows: how N 
you can step into big pay prestige career 
as Surveyor. Big Demand! U.S. Bureau of Labor x 
Statistics predicts shortage of 50,000 civil engi- 

neering technicians (Surveyors, etc.) by 1975. Rush 

name for FREE KIT. No salesman will call. Vet. approved. 
» NORTH AMERICAN SCHOOL OF SURVEYING 


| A3 FREE! 4500 Campus Drive, Dept. 418C, Newport, Calif. 92660 BOX 10839, HOUSTON, TEX. 7708. 


| Train for top jobs, top earnings, i in 1 PHOTOGRAPHY 


NYI trains you for the best jobs—or your own successful business. Learn by doing at home, quickly, 
easily the individualized NYI way. Low cost. No experience or expensive equipment needed. Earn while 
you learn. Easy pay plan. Approved for Veterans, Student Loans. Approved by N.Y. State Ed. Dept. Ac- Oy 
credited member Natl. Home Study Council. FREE color career book. No salesman will call. RESIDENT 
TRAINING in all profitable phases of photography and Creative Motion Picture Course. Our 60th year. 


_NEW YORK INSTITUTE OF PHOTOGRAPHY - 10 West 33 St., New York, N.Y. 10001, Dept. 5-12 
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DrGrabow VIKING 


A dozen pipes in one! Interchangeable bowls make | 
Dr. Grabow's Viking an entire collection of fine pipes. 
Extra bowls are only $1.50 and available everywhere. 


LOOKS COOLER... SMOKES COOLER 


2 ART LESSONS FREE 


NJOY glamorous high-pay career or prontable 
E hobby! Study at home in spare time. Draw- 
in Painting, . Advertising Art, Fashion Illustration, 

TV A Art, ctc. Assignments corrected with overlays by 
mail. Remarka y low cost. Free booklet. Send for 
FREE INFORMATION today. No oblig ation. Eu 
name. address, zip and age to: WASHING- soins 
TON SCHOOL OF ART, Studio 24-010, Port i 2 "e 
Washington, N. Y. 11050. (Estab. 1914) PRESE 


Accredited Member National Home Study 
Council. 


Your T LL 
is now like new! 
I'll send a bill 
for the $25. 


This Can Be YOU Sooner ThanYouThink! 


BECOME A TYPEWRITER 
MAINTENANCE EXPERT 


Quickly — Easily — At Home without risk! 


Earn $50 for 2 hours in your spare time, get a big 
pay position with a future or, start your own business. 


There is a critical shortage of technicians to 
keep America’s 30 million typewriters in re- 
pair. Now, regardless of age, education, OT 
present job, you can enter this big-paying field 
by training in the Office Equipment Industry's 
only Approved Home Study Course. 

Learn fast, and earn money while learning. 
Diagrams, photos, clear lessons, professional 
tools, plus benchwork assignments on actual 
typewriter thatwe give you,makelearning easy. 

Send name today for FREE BOOKLET 
telling of your opportunities in this profitable 
vocation. Full information, no obligation. 
No salesman will call. (VA Approved.) 


Royal Typewriter | 
lor practice 
given you 


PLUS ALL YOUR 
PROFESSIONAL 
TOOLS FREE! - 

cmmmc Rapper. 


Ss 


| Typewriter Repair School, Dept. 3111-129 ! 
B Little Falls, N. J. 07424 - 
- Please rush Booklet entirely FREE. No obligation. No salesman is to call. i 
i Name 

: Address 

l city State Zip 


For FREE informative booklet, write VIKING PIPES, P. O. Box 21888, Greensboro, N. C. 27420 


INTERCHANGEABLE 
—À BOWLS 


NICOTINE TRAP 


fcc PLANER - MOLDER - SAW! 


Now you can use this ONE "Redan tees ae to turn rough lum- 

ber into moldings, trim, flooring, furniture. .. ALL popular pat- 

terns. RIP... PLANE. MOLD . separately or all at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost... You een own this power tool for only $30.00 down. 
end postcard today for complete facts. 


BELSAW POWER TOOLS, 920Z Field Bldg., Kansas City,Mo. 64111 
Amazing MOTOR's 
AUTO REPAIR 
MAN UAL shows you 


how to 


Famous Illustrated Manual shows 
how you can fix just about any 
part of 2,300 CAR MODELS, 1963- 
1969, including all new models — 
Quick, Easy, Right the first time! 


TROUBLE-SHOOTER Section and 
detailed trouble-shooting informa- 
tion thruout help pinpoint any of 
4,200 car troubles. 


ON'T Waste time, monev, energy try- 

ing to guess how to fix cars! Just 
look up job in MOTOR's New 1969 2-in-1 
Manual. Over 1,000 big pages, 3,000 pics, 
crystal-clear directions make every job 
easy as A-B-C. FREE 10-DAY TRIAL. 
Then $2 in 10 days, $3 a month for 2 
months, then $1.95 (plus delivery charge 


TRY GIANT 
ILLUSTRATED 
“HOW-TO” 
BOOK 


and sales tax). or return book. SEND NO | 

MONEY NOW! Cut out this ad — mail FREE 

with name and address to MOTOR FOR 

BOOK DEPT., Desk 92Y. 250 West 55th 10 DAYS 

St., New York, N. Y. 10019. j | 

Print Name..........-c err nn Pas RC iC EB Cu un i 

ATOE. RT E eee a AR 

City & Zip 

BiafR.. Vc VRRDTEANVENKTEEPAPREDEXTERGU IX Code....... 
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Í m MN NM NM M NM BM NM NM M 
AMERICAN MACHINE & TOOL CO., Dept. PSD9 Royersford, Pa. 19468 
Please send me the units checked. Payment in full enclosed $....... 
or $3 deposit each item enclosed, balance C.0.D. C) | MUST BE FULLY 
SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND, 
No questions asked. O Belt Sander at $14.95 
D 8" Power Saw at $14.95 C rà aed attach. at 


| U | 9 O Standard Rip Fence at $3.50 Mitre Ga r Jt | 
VAI! E: C Long Rip Fence at $4.50 bA EE eee Wi Te 
O Precision Ball Bearing Spindle at $5.00 1 a 
O Jointer Planer at $19.95 os pope ea 
O Drill Press at $29.95 at $2.75 


WiTH THiS sm 
: i G.E. Motor O $18.80 (with other item) O $24.85 (purchased separately) QUALITY e 


COUPON > A—————— Bá POWER To 01S 


FANTASTIC 


SAVE" 


& s s B Mo P M tease’ ** — ag www ee eo 


8" TILT ARBOR POWER 9AW 


DOES WORK OF RE 
Converts easily is NON SAW as is. 


DIRECT FACTORY OFFER AND REVOLUTIONARY 
dais vehic VE mecano ill Full ual any $900 
scale power tools of heavy duty 100% cast iron T : i any $300 floor 
and steel. Streamlined design reduces weight, ERE Aud AEN fy pg units! Crosscuts rips. 
cuts material and production costs. Special pat- a aie) ". — makes coves Septet angles, dadoes, | 
ents provide added efficiency, accuracy, savings. ES - iis B ar and mouldings, 

Parts made, assembled, tested, packed right in our $ 95 f.o.b. factory. Wt. 25 
own factories shipped xc : m: poris. Ibs. Includes completely 

n assembled cas 

TOP MAGAZINES . . . Here nd 4, cast iron and 
is what the editors say: 


10-DAY on» 


> X good bit of sound d'i 
CUARAN F | ERE 
neering. 

You rye be telly "n Science: "(52w) boasts 

ed. IT not, return in | le. 
ays freight collect. sr beaters" Nous uz e 

| | i p B i z ~ n 
RAE Mechanics; “Amazing aises, lowers 0-214", Patented it moo 
in full. a versatile." Workbench; anism, accurate mec 


" : etched : 

“Highly substantial con- ount takes std, 14 h. Scale. Patented - 
struction, sturdy enough for production line use.” 
Industrial Woodworking. And Workbench awarded 


these tools their coveted "Work Tested" Seal. 
OVER A MILLION USERS confirm their precision, 
versatility and rugged performance. 

sje 10-YEAR FULL SERVICE GUARANTEE . . . Any 
part or parts of any AMCO power tool (except 
motor) which may become inoperative for any 
reason within ten years after the purchase date 
will be repaired or replaced by the factory without 
cost to the purchaser. Your only cost: for postage. 


| removes to take dad | iHa, Std. blade, saw i 
gauge a oe heads, cutt 1 : ; Saw insert | 
n "d p round spindle. Enclosed steel base. snot incl). Accurate mitre 
Std. size (for bench saw) 5 rices. RIP FENCE, if desired for exc; vearings. Acces- 

ew! $3.30; larger fence (for cabinet base as i'd) $4 Dent: 


: | i Li W i Hi 
work of floor models costing $300 riis we "M model tes shoved on on 
[ , S++ all you'll need e 
- USE your AMCO saw fi r | are a sheet o 
tool storage compart ied cutting. Plans provide 27” x ont 


ep YEAR FULL SERVICE GUARANTEE* 


| FULL 22” i eS —-—- 
LONG, As SEO WEE et 


| — 4 


wel, WOOD SHAPER m 


o.b. factory. W 15 Ibs. - : 
$1 495 por less wood parts, motor. SJ 


Fi 
€ 


f.o.b. factory. Wt.: 19 Ibs. | 100% precision ground 


ey “"s and steel. 
mplete as shown. cast iron ir 
— $60 UNITS . . - Professional power bets, 
RK OF ye ke faster, more accurate joints, Tae cy 
Mane drawers, square tapered design holds 
: pending design 
tei cast iron tables. Patent-pendl All Fence 
— Pre table ants at any depth. Rabbe deo knives. Dual 
knife to table Co: Hardened, ground hi-speed stee 
cutter guards. Balanced cutter head. 
Lo TOYEAR FULL SERVICE GUAR 


gÁ Mitre gauge: 
| $135 add'l. 


PRECISION 


4x38" BELT os 


~~, im 
SANDER iE 


az DRILL PRESS 


€—: hment incl. disc JD i X EST: 

$ 9 9 tise Sandes east table um 0-45°): = Te Lese = j ! 

DOES WORK OF $50 SANDERS -.. ; jhe ledere belt, V-pulley jacob's — a” A, | 

sander. Heavy cast ae spindle. Changes from horizontal to re industrial quality precision -— cd towers. Depth of 


drive, multi purp acs. Uses Ys hp or larger motor. 
i ding in secs. Uses 73 ^ m 
— 10 YEAR FULL SERVICE GUARANTEE 


all standard features, Many oy ar e for on-or-off table drilling, 


YEAR yc TEE." 
en Me drilling. 10-YEAR FULL SERVICE GUARAN 


BRAND NEW & MOTOR DEVELOPING $4990 FoB., / FOR ANY OF ABOVE MACHINES. WT. 17 LBS. 


PURCHASED SEPARATELY, $24.85 
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“Young man, 
be an accountant 


LL 
Ui 


from an article in Esquire Magazine 


F ALL the professions, few now offer higher incomes 

than the profession of accounting. And the doors to 
newcomers are wide open. Actually there are more fine 
positions available in accounting today than there are 
trained people to fill them. 

“The whole profession makes good money," says an 
article in Esquire Magazine. According to a recent survey 
of 1700 chief executives of listed companies, more of them 
started in finance and accounting than in any other de- 
partment." 

Do you know that, regardless of your present position 
or previous experience, you can become an accountant 
through spare-time home study? 

With the modern training plan offered by LaSalle Exten- 
sion University, a correspondence institution, you study 
in privacy, during hours of your own choosing — without 


This accountant is the control center of his company's business. 
The financial performance of every department depends on his 
information and skills. No wonder he is valued so highly. 


the loss of a single day's pay in your present job. 

Your lessons are mailed to you. LaSalle's distinguished 
faculty starts you right at the beginning, explains basic 
accounting principles and methods, gives you actual ac- 
counting problems with your lessons, then corrects and 
grades your work. You are thoroughly prepared for the 
accounting tasks you will be expected to handle in the 
business world. 

LaSalle has more than half a century's experience in 
home education. It has enrolled more than 1,000,000 stu- 
dents in that time. A LaSalle diploma is a credential re- 
spected by employers. 

If you would like a copy of an interesting illustrated 
booklet, “Opportunities in Accounting," as well as a free 
sample lesson, send the attached card or write to LaSalle, 
Dept. 96-007, 417 S. Dearborn, Chicago, Illinois 60605. 


postre 
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PRACTICAL 
PICTORIAL 


GUIDE TO 


MECHANISMS ES 


AND 
— 


_— MECHANISMS zx MACHINES D 


By 5. S. Palestrant 
by 


Every kind of mech- iia 
anical motion or 
holding device is 


E 64000 
fully illustrated and 


explained. 
A complete reference book, ^ 


Contains 4000 photos and illustrations. 


*502 $5.95 


Power Sources 

Interne! Combustion Engine 
Eaternal Combustion Engine 
| Feel Injection Principles 


PARTIAL CONTENTS — 


Electrical System 
Magnetic Fields 

| Electron Theory of Electricity 
Amperage ond Voltage 


Gears, Bearings and Joints 
Meshing Gears 

Boll Bearings 

Tapered Baller Bearing 


Resistonce Threa-Speed Selector Gear System] The Te li 

Circul Beaker Univarsal Jot "act Fc opio ns 
Regulators Final [rive Gears Fuel-Auw Rotic 

Wiring Circuit lor Regulators Spring Shackles Metering Rod Circuit 
Wiring Diageom — Volrage Regulator | i 3 Power jet 

Single-Loop DC Motor Broking Devices Corburator 


Generator System Esterno! Contracting Brake 
Vacuum Switch Control = Solenoid 
Two-Circuit Distributor 

TwosCircuit System, V.17 Engine 


Wiring Diagram 


Electrical Wiring 
and Equipment 
Demand Loods lor Household Ranges Elect 
Overcurrent Problems Condensation 

| Overhead Electrical Serine Com pees aed Aw Temperature Char! 

| Fire Protection ÉEquipmen Voltage Amplilication Principles 

Five Alarm Systems Peal Pump Opeiatian 
Fire Detecting Sputems 


| Vacuum Step-up Circ uit 
Accelerator Concuit 

LITT el fou Cy lindes Engine 
Radial Engine Gear Troma 
Diese! Engines 

| Atomic Power Plots 

| Fuel injector 

Governors 

Rotor Pump 

Gear-T ype Oil Pump 


Internal Expanding Brake 
Disk Broke 
| Broking Devices = Broking Action 


Air Conditioning 
ond Refrigeration 
ical Ratings 


More Great Reference & Self- Improvement Books: 


Key To A Successful Business......... 
The Engineers’ Illustrated Thesaurus. ..... 
Electrical Engineer 
The Key To Basic Electronics........... 

The Key To Advanced Electronics......... 4. 
Engineer's Handbook................... 

Be Your Own Carpenter................. 

Be Your Own Plumber.................. 
Mechanical Drawing Self Taught.. ........ 
Inventor's Guidebook................... 2.00 
Motorboat Owner's Handbook............ 

How To Repair Your Car................ 
Home Repairs Made Easy......... oed 2. 


B o: " " HW 9 EM M * B M R P m» m m " b NB k 


ORDER BOOKS BY NUMBER + MONEY-BACK GUARANTEE No C.O.D.'s 


e : 

| Iun f 817 Broadway 

! KEY PUBLISHING G0. 15522 su 
| g Please rush books checked below, | enclose 
i $n payment. 

P []500 [1501 [1502 [1503 [1511 0512 0513 
à 01512 [11514 [13118 [13148 [13161 [13162 [13164 
| f Nome 

i Address. 

i 

q City State Zip 

PS-12-69 
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—_ ÀÀ 88 


Ends of garage accept extra sections, if needed. 


Inflatable garage 

- e 
zips into shape 

Here’s an inflatable building that stays 
up without internal support or pressure. 
Five-inch thick “bricks” made of fabric 
panels separated by nylon threads zip to- 
gether to form walls of garage. Bricks, in- 
terconnected by hoses with nonreturn air 
valves, inflate in minutes. Leakage or col- 
lapse of one air cell won’t affect rigidity. 


Structural possibilities include half-dome 
end sections and tunnel sections. 


WHITE HYPALON 


PLY OR —— gg . 
COVERING — mA . LAYER 
FABRIC EM ff 
| rm Vid BI 
ed. uii iH N 1 n $ hi | 1 Jl; 
BLUE i | | l | 
HYPALON, s P A UAI | 
wl NYLON MATRIX 
PLY OR ee vit! 
COVERING \—/ = 
FABRIC —— ^ GAS-HOLDING LAYER 


u i Y a kr he 
oe P7" RT EET Nu catt 75 E QA 


5 143, iea a le ELLA Lehto eres 


— 


‘a Wiz 


No telling what you might find behind the 
doors of a Chevy-Van these days. It keeps 
working its way into more and more businesses. 

Why Chevy-Van? Low price, for one thing. 
And the most powerful standard engines in its 
field. And low price. And outstanding maneuver- 


MEE s. Hi 
maar) A n 


uF wt 
i Mi Pis 
j = E 


Ae Psi i-us m 
E^ nonc mem k uh 
WES. € Ao a= cua p. 


ability. And low price. The fact is, you just 


can't find a popular van that costs less. Or does 
more. Chevy-Van is built 

to put in long, productive CHEVROLET 
hours. Like we say, putting 


you first, keeps us first. On the move. 


Build this exciting 
Schober Consolette Organ 
for only 


31040! 


*Includes 

finished walnut 
console, (o nly $793 
if you build your 

own console.) 
Amplifier, speaker 
system, optional 
accessories extra. 


You couldn't touch an organ like this in a store for 
less than $1800 — and there never has been an organ 
of the Consolette II's graceful small size with 22 
such pipelike, versatile voices, five-octave big-organ 
keyboards, and 17 pedals! If you've dreamed of an 
organ of your own, to make your own beautiful music, 
even if your home or budget is limited, you'll get 
more joy from a Schober Consolette |! than any other 
"home size" organ — kit or no kit. 

You can learn to play it. And you can build it, from 
Schober Kits, world famous for ease of assembly 
without the slightest knowledge of electronics or 
music, for design and parts quality from the ground 
up, and —above all —for the highest praise from 
musicians everywhere 

Send right now for the full-color Schober catalog, 
containing specifications of all five Schober Organ 
models, beginning at $499.50. No charge no obliga- 
oon if you like music, you owe yoursel? a Schober 

gan! 


As column, device hugs wall. 


LAS 


ref, Ct Organ Corp., Dept. PS-38 
43 West 61st Street, New York, N.Y. 10023 


L] Please send me Schober m Catalog and 
free 7-inch “sample” reco 


[] Enclosed please find $1 P^ for 12-inch L.P. 
record of Schober Organ music. 


NAME 
ADDRESS 
CITY ———— STATE —— ZIP 


As ladder, it sprouts rungs. 


. BLAST CARBON 
from every engine with 
Fuel Mix Tune-Up Concentrate 


Now you 
see it, now 
you don't 


Here's a fire escape that 
disappears when not in use. 
Folded against a wall, it's a 
thin and inconspicuous col- 
umn. Released, it's a lad- 


New! from "we 


dT DISCOUNT PRICES FOR: 


e 10-IN. TILT/ARBOR SAW 
e COMB. DRILL PRESS-LATHE 
e12-IN. BAND SAW —- 
e 18-IN. BAND SAW Seg $ 
e 6-IN. BELT SANDER] $V" 717e | 
e SPINDLE SHAPER 


der with guardrail. Rungs 
are released by a socket- 
wrench handle placed on 
spindles by exit windows. 
The ladder cannot be 


NO ! Kits from $16.99 to $43.99. Satisfaction guar- 
WELDING, " anteed. Built and sold for 23 years. 50,000 units 
NO in use. Send $1.00 for Plans, or 25€ for Catalog! 


GILLIOM MFG. CO. Dept. PST-12 St. Charles, Mo. 63301 
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opened at ground level, 
thus foiling burglars. It'sa 
Belgian invention. 


A 


Waltham's Swiss wardrobe. 
Merry Christmas, indeed! 


If you really like to pick and choose; here are sport and 
dress watches at prices that won't wreck your holiday budget. 


Pick. a handsome man's day /date calendar or the spectacular 
skin diver day /date for a surprisingly low price. These new 
Waltham watches all have Swiss movements. This accounts 
for their great dependability. 


Consider, too, the elegant ladies diamond watch for an extra 
special gift. And for that certain man who demands that his 
watch have every modern convenience feature as well as 
sharp styling, we have many more to choose from. 


Or better still, take the entire glittering collection and your list 
or eight favorite people is complete. 


See how easy Christmas shopping can be? 
Most Waltham watches are from $24.95 to $150.00. 


WALTHAM’ 


an international product of Waltham of Chicago 


CHICAGO * NEW YORK * LOS ANGELES + GENEVA 
Look lor Waltham decorator wall clocks. too 


MULTI-JOB MINIATURE LATHE 


makes it easy for modelmakers, inventors, crafts- 

men to turn their own precision parts from metal, 
Bl plastic, wood. Mounting headstock on auxiliary post 
Bl converts tool to drill press, vertical milling machine 
mor surface grinder. 17" overall, quality-built with 
B precision bearings, universal motor, 11-speed belt 
Bl drive. Outfit comes complete in wood chest. Lifetime 


investment that saves its cost. Write today for free | 
Unimat folder or send $1 for informative 40-page | 


"Miniature Machining 
Techniques” handbook. 


AMERICAN EDELSTAAL, INC., 
Dept. AL 9 


only 


available in Canada 


wants S iii 


Everything in pool tables and accessories 
is beautifully illustrated in the new Brinktun 
full color “FAMILY FUN” catalog. IT'S FREE! 


WRITE: | 
Nation's largest-selling 


home poo! tables DIVISION OF LARSON INDUSTRIES INC. 


LE CENTER, MINNESOTA 56056 


Staple S Sizes | 
| 1/4" to 9/16" A 7 


: 
including ,//»/ 2 )/ y 
Ceiltile. po p// Lumber & Building Supply, 

IA, 


Stationery, Variety and 
other retail outlets. 


ARROW FASTENER COM PANY, INC. 


271 Mayhill Street, Saddle Brook, N. J. 07663 


350 Broadway, New York, N.Y. 10013 


13950 


Walnut-finish unit is shown with sides assem- 
bled. Panel holes are drilled as desired. 


Instant Cabinet for 
Electronics Buffs 


Need a cabinet quick for an elec- 
tronics project? Here’s one you can 
assemble in seconds, from panels of 
vinyl-faced steel joined by lengths of 
specially grooved plastic moldings. 
Called Flexi-Cabs, the units come in 
three sizes—3” by 4” by 4”, 3” by 4” 
by 6", and 3" by 6” by 9"—and in a 
choice of walnut or black finish with 
either brass or brushed-chrome front 
panel. You drill or punch holes for 
knobs or dials in the panel. Pressure- 
sensitive labels are supplied. Flexi- 
Cabs sell for $2.98, $3.79, and $4.49. 
Bell Educational Labs, 123 Marcus 
Blvd., Hauppauge, N.Y. 11787. 


Flexi-Cab looks like this when you get it: six 
panels, 12 corner moldings, plus labels. 
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HOLIDAY SPECIAL 


SAVE UP TO $200 ON AUTO AIR-CONDITIONING 
PLUS — EXTRA SAVINGS 
DURING THE HOLIDAY SEASON. 


pum Emd^/ COMIV AT, resior ice S188 


EEE eae LM Tid 


GUMPFY HIT, sr price 3148 


Comfy-Kit has saved thousands of people up to 
$200 or more, compared with the cost of "factory" 
air. And now ... you can save even more by ordering 

before December 31. 

Like the long, lean look of the Supreme Kit? It's 
reduced to just $150 from regular price of $165. Super 
Kit is down to $133 from the regular price of $148. 

| (Reduced prices apply to 64 thru 70 model cars only). 

| Comfy-Kit is easy to install. Takes just a few hours. 
It's just like being paid up to $50.00 an hour for your 
time. And you get a good-looking, high performance 
unit with all the cooling power you'll ever need. 
Complete, easy-to-follow instructions are included - 
even the loan of special tools if you need them. Just 
fill out the coupon and send it in. Get extra savings 
now ... and be ready for hot weather when it arrives 
next summer. Hurry, offer expires December 31, 1969. 


MAIL HOLIDAY SPECIAL COUPON TODAY 


3 Ny M Ig EM SJSNINExg, 17150 01215 1 1 1 1I 21 1 1 I I D I D I M M Ml L lS E E BM EESE IxXIl I I1 01 11 1 cc sp 1M NIIS 


COMIT: Sei 


Dallas, Texas 75216 Name es EVER EN EA NEA Va MEAS CREE a a PITE Ee VL ESQ 
HOP ee Or eee de cn Sates S qs OEE CTT TTT 
[] Enclosed is $150. for Supreme ái 
z Enclosed is $133. for Super GU ani SAG eee ena 21: TENE, - 
Enclosed is $30. deposit, "Clifor Supreme "E 
O for Super O | will pay balance, plus My Cat 18 B.iseecvesvveesesas UC ONE (model).......... 
C.O.D. charges when delivered.* EM 
[] Please ship immediately Engine displacement ............... Horsepower ............... 
[] Ship so I will receive ünit aboUt. sssssssssssse WE evSinert "" sk 
i Enclosed is $8. 00 deposit on set of four tools, | A TNR TIT MEE NA, D OERI 
which will bereturned to mewhenl return the tools. loor shift............... - bass {ae 
L] | would like to see the instruction book before Floor shi Steering column shift 
| order. | enclose $1.00 for instruction book only. SMOG pump....... «een CIS RR v MNA. S 
| understand this will apply against a future Comfy- : 
Kit order. * plus state tax where applicable 
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MY SPARE TIME HOBBY 


MAKES ME 
$900 an hour 


CASH PROFIT 


right at home . 


Name 
Address 


BELSAW SHARP-ALL CO. 790-2, Field Bldg., Kansas City, Mo.64111 
Send Free Book, “LIFETIME SECURITY." No obligation. 


CI Mid ——. .1.:—— 


-= DENT 
- x M 


START YOUR OWN SPARE TIME BUSINESS 
You can turn your spare time into Big Cash 
Profits with your own COMPLETE SHARPENING 
SHOP ... Grind saws, knives, scissors, skates, 
lawn mower blades.. 
Own Cash Business with no inventory. 
.no experience needed. 
FREE BOOK tells how you can start your 
. own spare time business while you 
. are still working at your regular job. 
Low Cost- time poymenw, 


. all cutting edges. Your 


NEW...Ninth Edition of the 


-— Engines Service Manual 
Complete repair 
information on 

Sth over 1,000 mod- 

Edition els of foreign 


D As small engines 


that power lawn 
mowers, tillers, 

go - karts, etc. 

. 328 pages of 

factory “Know- How"! 


Motorcycle Service Manual 


: rum 1 e pee de- 
troke vote o over 
2nd | 75modeisof18 

manufactur- 

ers. includes 
neang every 
stroke 


“popper” thru 
$1567 and many 
'68 cycles. 


P A m s 16 
manufacturers 

"t 4-Stroke represented. 
Complete in- 
structions on 
195 everything... 


adjustment to 
engine tear-down and 
reassembly. 232 big pages. 


Snowmobile Service Manual 
2nd Covers almost 


models! 
>» « « Engine section 
includes Hirth, JLO, 
poner, MAG. Sa chs, 


Da Chrysler, OMC, Rotax, 
Lioyd, varmanhn and Wankel. 


qoo usum 


Money Back Guarantee. Send check 
or Money order and we pay postage. 


TECHNICAL PUBLICATIONS DIV., Dept. PS-1269* 


Outboard Motor Service Manual 


Edition every machine . 


Universally Accepted 
SMALL ENGINES 
SERVICE MANUAL 


775 | Volume 1 Covers outboard 
Motors otors built 
under "an 1955 to 
30 HP 1967! Every rē- 
Ath Edi pair procedure 
95 from power head 

i to prop. Over 
| 35 different 
makes included. 
Both m $850 239 pages. 


a 


1 Motor Service Manual 


Contains all 
pasan- 
ta service da 
30 HP on motors from 
30 to 110 H.P. 
Same thorough 
95 mode! and year 
coverage as in 
Li bep one. 
B pages. 


Volume 2 
Motors 


Universal 
2nd service manual 
Edition for popular 
95 "compact" 
garden /utility 
tractors. 
Covers models 
ranging on 
B to 1213 H 


Complete! Comprehensive! Each 
book concisely written. Heavily illus- 
trated, Each contains hundreds of 
diagrams, exploded view drawings, 
photographs. Lets you see exactly 
ow work should be performed. Used 
and acclaimed by professional me- 
chanics, do-it-yourselfers, classroom 
instructors. The most accurate and 
easy to understand universal repair 
manuals available anywhere. 


10 l 4 Wyandotte, 


Kansas City, Mo. 64105 
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Clever Japanese vac plays pat-a-cake with dust. 


Vacuum Cleaner 
That Turns Dirt 
into Pancakes 


No dust bags are needed with this 
Japanese vacuum cleaner—it packs the 
dust into little throw-away pancakes. 

The secret is a “tapping lever” in the 
upper, dust-holding section—the “cap- 
sule,” as it’s called by Matsushita 
Electric Co. (maker of Panasonic elec- 
trical and electronic products). Lifting 
the lever a few times compacts the dust 
against a filter screen. Detach and 
open the capsule, and the dust drops 
out as a solid 14-inch-thick cake. Re- 
gardless of the amount of dust in the 
capsule, the machine is said to retain 
its suction power. 

The vacuum is powered by a 4-hp. 
motor, and weighs about 15 pounds. 
Introduced in Japan early this year 
(at around $55), it is expected to be 
market-tested in the U.S. this winter. 


Dust-holding “capsule” detaches for emptying. 


back up a moment! 


You can with the new Skee-Horse Wide-Trac 
snowmobile. Back up, that is. 

Off your trailer. 

Away from a tree. 

Out of any trouble spot. This new Wide-Trac 
has reverse. Most other snowmobiles dont. 
They don't have neutral either. The Wide-Trac 
does. You can warm up the engine without 
having to tip over or prop up the snowmobile. 
And you can start up without lunging. 

If reverse and neutral don't turn you on, for- 
ward gear will. Powered by a brawny 25-horse 
engine, this Skee-Horse really flies. It acceler- 
ates quickly and cruises effortlessly. And the 
wide stance contributes good stability and over- 


the-snow flotation at any speeds. All Skee-Horse 
models feature the rugged reliability of two cyl- 
inder engines. Our engines are American made, 
SO parts and service are close and fast. The 
engine on the Wide-Trac is completely enclosed. 
Very quiet and very clean. And it has a compres- 
sion relief valve to assure easy cold weather 
starts. As easy as turning a key if you like. 

The new Skee-Horse Wide-Trac makes snow- 
mobiling a sport instead of an ordeal. It's the 
one you can back up. One we can back up, too, 
with a 90-day warranty* Get the full story from 
your Johnson dealer. Or write for a free catalog. 
Johnson Motors, Waukegan, Illinois 60085, 
Dept. PS-S912 


“For 90 days after purchase, Johnson Motors will replace or repair without cost to the original purchaser any part of 
its manufacture which upon inspection proves to have failed in normal use due to faulty material or workmanship. 


FIRST IN DEPENDABILITY 
-fJeoHrnsof s the way to go! 


Division Outboard Marine Corporation 


What do you expect 
rom an eight year old on Christmas? 


Grain Neutral Spirits ( 5%) 


ld Straight Whiskeys (35%). 
ae S chenley Distillers Co. .N.Y.C. 


— 


Mercer's prototype is nearly twice 
the size a production version 
would be. Austin Mercer Jr. (right) 
designed and built the unique 
rotary two-stroke in his father's 
Bradford, England, machine shop. 
Spark plug and carburetor are 
operated through the hollow shaft 
on one side; exhaust comes out | 
the other side (above). Plastic | 
tubes carry fuel, lubricating oil, Ps 
and coolant to the rotating block |, $ 
inside. A contact breaker supplies & 
ignition voltage. 


Exciting 


New ROIARY ENGINE 


Is Piston-Powered 


British inventor spins a miniature two-stroke engine on 
hollow shafts that carry intake, exhaust, and coolant 


By DAVID SCOTT / PS European Editor 


Mw yanked the pull cord. The en- 
gine spun freely the first couple of 
revolutions. A second pull set the floating 
piston rollers clattering loosely against 
the cams. On the third, blue smoke 
belched out the tubular rear shaft as the 
engine snorted into life. 


'That engine behaved like no two-stroke 
I've ever seen. In a few moments, the ex- 
haust cleared, without a trace of the oily 
mist you'd expect. And it idled smoothly, 
not with the usual burbling noise caused 
by uneven firing. 

“Theres no compression to crank 
against at the start," explained Austin 

Continued 
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Newest Mercer engine: an ingenious rotary two-stroke 


Whirling around inside the new Mercer 
experimental power plant is a miniature 
cylinder block. Virtually a complete two- 
stroke engine in its own right, the block has 
a single combustion chamber; two opposed 
pistons; passages and ports that admit fresh 
charges, transfer those charges to the com- 
bustion chamber, and expel burnt gases. 

Hollow shafts attached to the sides of 


the block support it, carry intake and ex- 
haust gases, and provide passages for cool- 
ing water and lubricating oil. One shaft 
houses the spark plug and high-tension lead. 
Pins through the pistons have rollers on 
their ends that ride on cam tracks in the 
engine casing. It's the roller-on-cam action 
that rotates the cylinder block, converting 
reciprocating into rotary motion. 


1 INDUCTION /COMPRESSION 
The two pistons move together, 
creating a vacuum at both ends of 
the cylinder. A fresh fuel-air charge 
rushes through the intake port and 
passages, filling the empty spaces 
at the cylinder ends. 


2 IGNITION /POWER STROKE 
Ignited by the spark plug, explod- 
ing gases drive the pistons apart. 
As piston pins convert linear into 
rotary motion, fresh charge is 
squeezed out of cylinder ends into 
transfer passages. 


3 TRANSFER /EXHAUST 

Now fully separated, the pistons 
force the remaining fresh charge 
through transfer passages into the 
combustion chamber. The fresh 
charge pushes burnt gases ahead 
of it and out the exhaust port. 


Mercer Jr. “When the engine stops, the 
pistons are squeezed together by the 
waists in the cam tracks. The pistons rest 
in that off-compression position until cen- 
trifugal force slides them outward. So 
you could start this machine with a less- 
powerful starter motor—that’s one advan- 
tage. 

“What gives it a smooth idle,” Mercer 
continued, “is the high-pressure scaveng- 
ing. And there’s no oil mixed with the gas 
to muck up the exhaust, or the spark plug 
either." 

He eased down the throttle to about 
1,250 revs and the unsilenced exhaust low- 
ered its roar crisply in response. Ginger- 
ly, I touched the casing. There was barely 
a hint of vibration. 

At this speed the little 50cc (three- 
cubic-inch) experimental unit puts out 
0.6 hp., according to the test brake at 
nearby Bradford University. Speed is 
presently limited by carburetion prob- 
lems, Mercer told me, but 5,000 r.p.m. 
should be easy to attain with further de- 
velopment. Then the horses per inch 
would at least equal those of a convention- 
al piston engine. 

A new design. This latest Mercer en- 
gine is a descendant of the rotary-radial 
power plant [PS, Feb. ’64]. The earlier 
design, invented by Austin Mercer Sr., 
has four spoke-like barrels. The new one, 
developed by the 68-year-old inventor’s 
son, has a single centrally pivoted cylinder 
with two opposed pistons firing outward 
from a common combustion chamber. We 
reported on this one [ PS, Jan. ’67] while 
it was still on paper. 

Junior’s new engine seems to cure the 
age-old weakness of two-strokes: poor 
volumetric efficiency. On their outward 
stroke, the two pistons build up a more 
powerful transfer pressure than an ordi- 
nary crankcase can create. Aided by 
placement of inlet and exhaust ports at 
opposite ends of the combustion space, the 
fresh charge surges in quickly, driving all 
the burned gases out ahead of it. 

Going dad one better, the younger 


Continued 


Stripping the engine reveals the inner works. 
When front of the outer casing comes off 
(top), one cam plate is visible. Removing the 
cam plate (middle) completely uncovers the 
rotating cylinder block. Closeup of the block 
alone (bottom) shows its simplicity. 
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Cam plates 
are the key to 
rotary motion 


Two cam plates Mercer 
made by trial and error dis- 
play their “violent” profiles 
which make the engine de- 
velop high torque at low 
revs, Cam at the left was 
not hardened before use, 
and its track was severely 
deformed by hammering 
from the rollers. Track on 
cam at right was induction- 
hardened, shows little wear. 


Mercer uses an independent lubricating 
system with an oil pump and wet sump. 
Without oil mixed into the gas, combus- 
tion is cleaner; exhaust emission com- 
pares with that of a four-stroke. Reduced 
oil consumption lowers operating cost, too. 

The engine is liquid-cooled. This helps 
silence mechanical noise and makes in- 
stallation more flexible. It also makes the 
Mercer ideal for marine use as an out- 
board motor. More about that later. 

Perfect balance is inherent in the de- 
sign. The two pistons—the only recipro- 
cating masses in the engine—move out and 
back in unison, propelled by the same ex- 
plosion. You don't have the alternate 
firing of a two-stroke. twin, yet there are 
two power strokes per revolution because 
the 360-degree cams have two lobes. 

Mercer's engine has other remarkable 
features: The spinning block doubles as 
a flywheel to save weight, main bearings 
carry no load, and the relatively few parts 
of the engine were made on standard ma- 
chine tools. The prototype was built en- 
tirely in the small Mercer machine shop 
in Bradford, England. 

Making it spin. Cam design is a criti- 
cal aspect of the engine. The cams act 
as guides for the rollers on the ends of 
the piston pins. As the pistons move in 
and out, the pins running through their 
centers follow the cam pattern. Since 
both cam plates are firmly bolted in 
place and therefore cannot move, piston 
pressure causes the entire miniature en- 
gine containing the pistons to rotate. 

The cam profile can be varied to suit 
the speed or torque characteristic re- 
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quired for a given application. For ex- 
ample, a sharply pinched-in waist that 
gives steep ramps for the down-thrusting 
pistons would provide high torque at low 
revs. At high speeds, however, this cam 
would make the rollers bounce after pass- 
ing peaks. 

So far, Mercer has designed the cams 
by trial and error. They are based sim- 
ply on intersecting circles and were cut 
on a center lathe in his shop. For op- 
timum performance, the geometry of the 
track should be mathematically calcu- 
lated. A computer could digest all the 
variables, such as piston speed and 
thrust, port opening, and shaft speed. 
But this is beyond the limited resources 
of the Mercers’ small company, which 
makes pneumatic tools for industry. 

Confounding the skeptics. Contrary to 
what some skeptics have said, there is 
no problem in making small rollers push 
against cams to develop rotary motion. 
With the machine stripped down, I exam- 
ined the hardened steel rollers—which 
had already run 40 hours. No wear was 
apparent to the touch, although they're 
an eighth of an inch wider than the cam 
and some “ridging” might be expected. 
As for the cams, I saw no sign of polish- 
ing of the contact area, which had been 
discolored by case-hardening before use. 

Though twin cam plates—one on each 
side—double the wearing surface and help 
balance thrust, they could cause prob- 
lems if misaligned on the casing. One 
roller, if loaded more heavily than the 
other, could cause excessive friction in 
the cylinder bore and possible ovality. 


EXHAUST INLET 


PORT 


Looking ahead, Mercer envisions a supercharged 
twin (above) and a four-cylinder engine (right). 
Twin has a two-step piston and cylinder. Larger end 
of piston compresses a big charge, which it crams 
into a smaller volume for ignition. The four still has 
a single combustion chamber, but domed pistons. 


Mercer cleverly prevents this by widen- 
ing the pin-slots in the cylinder wall 
so that the pistons can turn axially 
through a three-degree angle. Thus each 
pair of rollers searches for balanced sup- 
port and automatically equalizes the 
load. 

Independent lubrication. Rollers, cams, 
and all other wearing parts are spray- 
lubricated by an electric pump. Four 
tiny nozzles in each end plate on the 
circular casing direct jets of oil onto the 
rollers as they swing around the tracks. 
These jets also reach the center portions 
of the pistons exposed by the pin slots 
in the cylinder. 

A nozzle on top of the casing injects 
an oil mist that envelops the interior 
for further lubrication of pistons and 
bearings. Surplus oil drains through the 
bottom of the casing into an external 
sump. A pump picks it up here and re- 
circulates it. 

To avoid corrosion or rusting of steel 
surfaces in the experimental model—if 
a seal should leak—kerosene rather than 
water does the cooling. It’s pumped into 
a gallery in the front cover that is aligned 
with holes in the cylinder-shaft hub. 
From here the coolant passes through 
drillings surrounding the central combus- 
tion chamber, and exits through a second 
gallery in the rear shaft. 

What next? Looking ahead to more so- 
phisticated models of his experimental 
engine, the 31-year-old Mercer figures 
that the outside diameter of the casing 
on a production engine would be 6!5 
inches instead of the present 11 inches. 
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Mercer sees his engine as a natural 
for an outboard motor. Water-cooled and 
vibrationless, its circular form is com- 
pact and the output shaft could go 
straight down to the prop—carrying the 
exhaust inside it. He’s also considering 
vehicle and stationary applications. 

The basic design has exciting possi- 
bilities for further development. You 
could have true supercharging without a 
blower, simply by using T-shaped pistons 
in a stepped cylinder barrel. The larger 
outer ends of the pistons would gulp in 
and compress an outsize charge of gas 
and air in the transfer chambers. This 
charge would be released into the smaller 
volume of the combustion chamber for re- 
compression and a big-bang explosion. 

There could be a four-lobe instead of 
a two-lobe cam, which would give a com- 
plete cycle every quarter-turn of the 
shaft. Result: four power strokes per rev- 
olution. 

Four-cylinder radial. Another possibil- 
ity is having four domed or peak-roofed 
pistons meet to form a central combus- 
tion chamber. Fired outward simultan- 
eously, the pistons would propel their 
rollers against four-lobed cams to spin 
the block. Supercharging would produce 
four mighty impulses per revolution in 
the same space as the present two-piston 
configuration. 

Austin Mercer Jr. may well have a 
“better mousetrap" on his hands. Al- 
ready, English Ford, Rolls-Royce, David 
Brown, Standard-Triumph, and BSA 
Motorcycles have beaten a discreet path 
to his door. 
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the mini 
dune buggy 


A zippy new kid brother of the dune 
' * buggy has just bounded onto the sports 
scene, With exciting styling and perform- 
ance, it promises to add fuel to the red-hot 
off-road vehicle boom. 

Snoopy is one of three models in the 
Roughriders series introduced by Coot 
Industries. It’s a fully assembled rig that 
sports a one-cylinder, 12-hp., four-cycle 
air-cooled Tecumseh engine that can power 
it up to 40 m.p.h. With it, you'll have 
solid-state ignition, an electric starter, 
rack-and-pinion steering, and an auto- 
matic transmission. 

Snoopy's three-and-a-half gallon gas 
tank gives it a range of about 150 miles. 
The mini-buggy weighs 360 pounds and 
can carry a 500-pound load. It measures 
90 inches long and 46 inches wide; wheel- 
base is 58 inches. 

Snoopy's companions in the Rough- 
rider series are the Searcher, which has a 
seven-hp., four-cycle engine and the Red 
Baron which has an 18.5-hp., two-cycle 
engine. Snoopy sells for $1,298, the Red 
Baron for $1,390. You can own a Searcher 
for only $995. — Herbert Shuldiner. 
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COMING: 
Streamliners 
Without Wheels 


By JOHN A. VOLPE 


Secretary of Transportation 
United States of America 


As this issue went to press, a 
56-foot, 250-m.p.h. test vehicle 
was being readied for tts first 
trials in California. Built for the 
U.S. Depariment of Transporta- 
tion by Garrett Corp., it is pro- 
pelled by a 12-foot-long, 2,500-hp. 
linear electric motor—an innova- 
tion seen by DOT's Office of High Speed Ground Transpor- 
tation as a key to ultra-fast ground travel. 

Linear motors, wheelless vehicles on air cushions, and even 
superspeed travel in tubes, are parts of a DOT program to 
bring you overland transportation at 300 to 500 m.p.h. In 
this exciting article the Secretary of Transportation him- 


self tells you what it's all about. 


Wi! the earthbound “LEM,” the Lin- 
! ear Electric Motor, do for high-speed 
ground travel what the other LEM did for 
moon travel? Will it provide the vital link 
in a successful transportation system? 

Most public transportation in our ur- 
ban areas today tends to be noisy. It 
adds pollutants to the air. Often it fails 
to provide the convenience, comfort, and 
speed that might attract: more riders, and 
thereby relieve congestion on our streets 
and highways. 

The Linear Electric Motor promises to 
be almost noiseless and to give us a safe 
propulsive and braking unit. It will not 
pollute the air. It overcomes the speed 
limitations set when propulsion depends 
on adhesion of steel wheels to steel rails. 
In short, it has a high potential. One of 
the most likely members of the LEM fam- 


—THE EDITORS 


ily is the LIM, the Linear Induction 
Motor. 

Big motor built for U.S. trials. Under 
contract with the Department of Trans- 
portation's Office of High Speed Ground 
Transportation, the Garrett Corporation 
has designed and manufactured the first 
large (2,500 hp.) linear induction motor 
for ground transportation to be put in a 
vehicle and dynamically tested. The Gar- 
rett LIM is rated to provide 3,750 pounds' 
thrust continuously at 250 m.p.h., and 
7,500 pounds' thrust for five minutes at 
300 m.p.h. 

Part of the LIM is in the vehicle, and 
part in the roadbed. This reduces weight 
in the vehicle—an important consideration 
when we are talking about so much horse- 
power. 

Continued 
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Mighty 2,500-hp. linear induction motor, topped 
by power plant made up of gas turbine and alter- 
nator, is set to go into test vehicle in Garrett- 
AiResearch plant at Torrance, Calif. Vehicle will get 
initial trials at low speed on quarter-mile track 
there before delivery to U.S. researchers. Motor 
straddies reaction rail, at center of track, that 
fits in slot visible at motor's near end in photo. 


What a linear motor is 


PRIMARY 


linear electric motor 
lustrated by picturing a conventional motor sliced 


Principle of is simply il- 
to the middle, unrolled, and laid out flat. One 
part of it goes in the vehicle; the other part, ex- 
tended to any length, in the roadbed, where it forms 
a reaction rail. In actual design, reaction rail is 
mounted vertically, and portion of motor in vehicle 
has two primaries, one on each side of it. 
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A 56-foot vehicle will try | 
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Drawing of Garrett test vehicle shows where linear 
motor (colored) and its turboalternator power 


The manufacturer gives us this explana- 
tion of the motor’s principle: 

“A linear motor is a simple rearrange- 
ment of the classical rotating motor. It 
can be considered as a conventional rotary 
motor cut along a radius, unrolled, and 
laid out flat. [See diagram at lower left of 
page.] A small air gap between the pri- 
mary and secondary remains, permitting 
relative linear motion between the two. 
One of the members must be lengthened 
in the direction of travel so that motion 
can continue." 

A 250-m.p.h. test vehicle. Preliminary 
testing of the newly built motor will be 
on a wheeled research vehicle with a top 
speed of around 250 m.p.h. 

For reasons of cost, the test track has 
not been electrified. The research vehicle 
is therefore using a gas turbine driving an 
alternator to generate electric power for 
the LIM, rather than picking it up from 
the wayside. The vehicle is designed for 
remote control at high speed, but also has 
a control console on board for manned 
operations. 

This experimentation will probably lead 
to tests of the LIM on a tracked air-cush- 
ion vehicle (TACV). Speeds of 200-300 
m.p.h. could then be expected. 

Air-cushion streamliners. Everyone 
agrees that we must find ways to speed up 
ground transport to and from airports 
and in metropolitan corridors. Of the new 
hardware under consideration, the TACV 
is closest to being operational. It promises 
efficient performance at aircraft speeds, 
and a smoother ride than wheel-and-rail 
systems. 

We are watching carefully the tryouts 
begun this summer of the French 80-pas- 


hat may be the high-speed propulsion motor of the future 
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plant are installed. Auxiliary-power unit at rear 
end (right) supplies compressed air to turbine's 


L Mud mme 


starter and disk brakes. Vehicle rides on wheels, 
but coming successors are to glide on air cushions. 


Nearing completion, Garrett vehicle shows streamline shape suited to speed up to 250 m.p.h. 


senger TACV known as Aerotrain. The 
world's first guided vehicle to ride on air 
instead of wheels, it was designed to run 
the 65 miles between Paris and Orleans in 
less than 30 minutes, at speeds up to 185 
m.p.h. Initial testing of the prototype is 
on a 12-mile elevated guideway shaped 
like an inverted “T.” 

The Aerotrain is propeller-driven, by 
gas-turbine engines. It will ride only one 
to two inches above the guideway. Four 
braking systems control normal or emer- 
gency stopping. 

A smaller experimental Aerotrain [PS, 
Aug. '68] has been operating in test pro- 
grams since December 1965, and the 
French have shared many of the results 
of these experiments with this country. 

Our own TACV program has progressed 
to the design and engineering stage. In 
separate contracts, General Electric Com- 
pany and Grumman Aerospace Corpora- 
tion have each completed preliminary de- 
sign of a research vehicle and guideway. 

The TACV research vehicle is expected 
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to accelerate to 300-m.p.h. cruise speed 
within three miles, and come to a stop 

from 300 m.p.h. in two miles. 
It will be used to study aerodynamic 
Continued 


Seven-foot model of tracked air-cushion vehicle 
gets test in 300-m.p.h. NASA-Langley wind tunnel, in 
TRW Systems Group study for Department of Trans- 
portation. Tube feeds air to operating air cushion. 


and dynamic stability, ride quality, power 
requirements, and control of external and 
internal noise, over a range of speeds. 
Alternative air-cushion designs wiil be 
tested. 

We are looking for a system with maxi- 
mum safety, minimum internal and exter- 
nal noise, and a ride quality “comparable 
to that of jet aircraft in smooth air at 
cruise conditions.” 

To date the TACV program has un- 
covered no insuperable obstacles. Costs 
will largely regulate its future—the availa- 
bility of funds for further operational re- 
search, and the costs of actual develop- 
ment and operation, relative to obvious 
benefits. 

We believe that TACV guideways 
should be less expensive to maintain than 
conventional rails, or guideways of other 
advanced systems. This is because of the 
low “footprint pressure” of the air cushion. 
It is less than 1/10,000 of the impact or 
point-of-contact pressure of steel wheels 
on rails, and less than 1/20 of that of tires 
onaroad. Wear and tear on the guideway 
and its structure will be accordingly slight. 

Help from abroad. The British and 
French have been in the field longer than 
we have. The British Tracked Hovercraft 
program [PS, Nov. '61] is now working 
toward a TACV with a linear induction 
motor, which is in the testing stage. We 
have agreements in both countries to ex- 
change information toward our mutual 
goal of activating improved systems as 
soon as possible. 

At the Department of Transportation we 
are well aware that high-speed vehicles 
are only part of the answer, no matter 
how successful they prove. Within the 
metropolitan areas we need flexible, de- 
pendable systems that will offer conven- 
ience to the traveler— particularly the com- 
muter—and yet will occupy a minimum of 
our increasingly scarce land space. Sev- 
eral such systems are being evaluated 
under contracts that have our constant 
attention. 

But President Nixon has warned that 
we must take time to plan and provide for 
tomorrow's transportation, regardless of 
today's pressures. And tomorrow, as the 
suburbs of one city merge with the exurbs 
of the next, we will have to move more 
people and goods farther, faster, and prob- 
ably oftener than we do today. 
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Newly built and projec 


LIM TEST VEHICLE 
(Garrett Corp.) 


Speed: Up to 250 m.p.h. 

Length: 56 feet. | 

Weight (empty): 42,000 pounds. | 

Propulsion: Linear induction motor (2,500 hp.). | 

Suspension: Wheels, in special high-speed trucks, 
on standard railroad track equipped with addi- | 
tional reaction rail for propulsion motor. 

Operation: By operator aboard, or by remote control 
from console in wayside trailer. 


TRACKED AIR-CUSHION VEHICLE 
Aerotrain (France); in operation. 
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Speed: 185 m.p.h. 

Length: 85 feet. 

Weight (loaded): 44,000 pounds. 

Propulsion: Two gas turbines (1,300 hp. each) 
driving single shrouded air propeller. 

Suspension: Air cushion; air from eight compressors. 

Passengers: 80. 

NOTE: A suburban 40-passenger design is to have 

linear-electric-motor propulsion. 


Tube trains studied. 'lTube-vehicle sys- 
tems are potentially the fastest of all 
ground systems, and we are studying 
several concepts. Vehicles in tubes may 
achieve speeds of 500 m.p.h. and perhaps 
higher. Some proponents even claim su- 
personic potentials for their systems. 

Tubes can be placed on the surface, 
elevated, or moved underground. The 
tube provides a controlled environment, 
safe from introduction of foreign objects 


icles promise ultra-fast ground travel 


TRACKED AIR-CUSHION RESEARCH VEHICLE 
(General Electric Co.) 


Speed: 300 m.p.h. (cruising) to 345 m.p.h. (max.). 
Length: 53 feet. 
Weight (loaded): 22,000 to 46,000 pounds (de- 
pending on alternate propulsion systems, etc.) 
Propulsion: Four fanjet engines, or linear induc- 
tion motor. 

Suspension: Air cushion; air from two of fanjet 
engines. 

Crew: Four. (Two operators, two observers.) 


GRAVITY-VACUUM TUBE 
(Tube Transit Corp.) 
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Wheeled vehicles, propelled by external gravity- 
and-pneumatic system, in evacuated tube. 


TRACKED AIR-CUSHION RESEARCH VEHICLE 
(Grumman Aerospace Corp.) 


Speed: 300 m.p.h. (design) to 320 m.p.h. (max.). 

Length: 52!/ feet. 

Weight (loaded): 34,000 to 46,000 pounds (depend- 
ing on alternate propulsion systems, etc.). 

Propulsion: One turbofan engine, or linear induc- 
tion motor. 

Suspension: Air cushion; air from two turbofan 
engines. 

Crew: Four. (Two operators, two observers.) 


^TUBEFLIGHT" CONCEPT 
(Rensselaer Polytechnic Institute) 
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Air-cushion vehicles, propelled by air-breathing 
engines, in non-evacuated tube. 


Note: While tube-system studies have not yet reached the stage of detailed data for 
likely designs, model trials indicate possible speeds of more than 500 m.p.h. 


Here are facts and figures for six versions of 
high-speed research and passenger vehicles. U.S. 
types include new LIM test vehicle, designs for two 


that might be dangerous at such speeds. 
Weather is never a problem. The big rea- 
son for our research, though, is the possi- 
bility of attaining high speeds without the 
large power consumption that results from 
aerodynamic drag. 

We do not have the experience base for 
vehicles in tubes that we do for those 
operating in the open. The Department 
has funded several small theoretical and 
laboratory experiments on tube-vehicle 


tracked air-cushion vehicles, and farther-in-future 
plans for two kinds of tube systems. In France, 80- 
passenger Aerotrain began operation this summer. 


aerodynamics. In some concepts the ve- 
hicle operates at ground-level atmospheric 
pressure; in others, at partial vacuum. 
Some of our engineers believe magnetic 
suspension may be a requirement in future 
high-speed ground vehicles, particularly 
in evacuated tubes, and this principle is 

also under study. 
In non-evacuated tubes, air-breathing 
propulsion and air-cushion suspension can 
[Continued on page 184] 
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The race is heating up for 


TV You Can Hang on 


New ways of controlling light 
electronically promise to replace 
picture tubes with flat screens 


By R. M. WALSH 


dd T ubeless" transistorized 'TV is great, 

but wouldn't you like a really tube- 

less set—a flat-screen or “mural” TV, thin 
enough to fade into the woodwork? 

The race is on to eliminate the biggest, 


most power-hungry tube of them all. The 
advantage of slim size is obvious; the 
fringe benefit of reduced electrical appe- 
tite would make “portability” really mean- 
ingful to the toter. 

Matsushita, whose products are well 
known in this country under the Pana- 
sonic label, is eager to be the first with 
mural television. They certainly have 
shown the most progress publicly. Earlier 
this year they displayed a working model 
of a flat-screen set. 


Panasonic flat-screen 
set really works, al- 
though resolution and 
brightness are poor. Set 
uses sandwich in which 
electroluminescent 
phosphor is the filler be- 
tween two electrodes. 
Perhaps available in sev- 
eral years, whole set 
could be as thin as the 
screen alone. 
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Tiny RCA flat-screen set has superb resolution and 
contrast (right) but can handle only still pictures. 


Electro-optics is the game. To develop a 
mural screen, scientists and engineers are 
dipping into a whole new bag of tricks: 
the growing field of electro-optics, or the 
science of using and controlling light elec- 
tronically. Matsushita is using an electro- 
optical effect already familiar to most all 
of us—electroluminescence, or EL. The 
best known EL device is the compact night 
light that plugs into a wall outlet and 
glows a dim but reassuring green. Green 
is the color usually available by EL, but 
scientists have developed variations in the 
EL phosphors that produce other colors, 
including white. 

In an EL device, an electroluminescent 
phosphor is the “filling” in a sandwich. 
The phosphor layer lies between two elec- 
trodes. Although the normal 60-cycle, 
120-volt power available directly from a 
wall outlet can be used, the light output is 
improved if both voltage and frequency 
are increased. 

Matsushita demonstrated a mural TV 
prototype with a 13-inch screen, made up 
of an array or “matrix” of tiny EL cells. 
The array had 230 lines, each containing 
230 cells. This gives a total of 52,900 in- 
dividual cells that blink on and off to form 
a picture—still far from the number of 
cells needed to give the resolution avail- 
able from a conventional picture tube. 

How this system works. Matsushita uses 
what has come to be known as x,y address- 
ing. Each cell in a vertical column is con- 
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For real television, system would require third of 
a million 'on-off' circuit elements seen at left. 


nected with a transparent electrode on the 
front of the screen, giving a total of 230 
electrode strips. Similarly, each horizon- 
tal row is connected with an electrode strip 
across the back, giving another 230 elec- 
trodes. Just as an intersection in New 
York can be located by designating Fifth 
Avenue and 42nd Street, an individual 
element in the EL matrix can be ad- 
dressed by applying a voltage across, say, 
vertical column electrode 73 and horizon- 
tal row electrode 231. In the Matsushita 
display, an entire row is addressed at a 
time, with the appropriate brightness volt- 
ages applied to the individual column 
electrodes simultaneously, but with only 

Continued 


Tiny color cells are visible in this experimental 
color filter devised by Sandia Laboratories. Filter 
can  'strain" any desired color out of white 
light electronically, change color at will. 


à ci TE a P 


Which system will replace the picture tube? 


TRANSPARENT 
COATING 


In the conventional cathode-ray picture tube, or Panasonic flat screen uses electroluminescence 


CRT, a beam of electrons sweeps out the picture [s izonta 
on a fluorescent screen. Electromagnetic coils con- electrode pair will light EL phosphor at intersec 
ect spot tion. Actually, picture is addressed a row at a time 


trol beam's direction, so it “addresses” cor 


Voltage applied across any vertical and rizonta 


on screen. Lines on screen are scanned so fast that and not spot by spot, as in CRT. Impedance layer 
your eye perceives complete picture all the time. sandwich gives clean switching of picture elements 


SUSPENSION OF NEEDLELIKE 
PARTICLES IN LIQUID 


CÀ TRANSPARENT - 
ELECTRODES — 


AC VOLTAGE | 
OFF i 


AC VOLTAGE 
ON 7: 


The Varad system, by Marks Polarized Corp., uses permitting light to pass. Marks hasn't built a T! 
cells with opaque suspension of tiny, needle-like | screen, but claims to have achieved the high switch 


particles. If DC voltage is applied, needles align, 


the one desired row electrode connected. 
Unfortunately, without other measures, a 
significant voltage will appear across the 
elements that should be “off” in both the 
addressed row and in the other 299 rows; 
the cause is capacitive interaction. To 
prevent this, a blanking voltage is pulsed 
to the “off” rows, which to a large extent 
cancels out the capacitive effects. 

Not bright enough—yet. 'The prototype 
Matsushita flat-screen set doesn't come up 
to the conventional picture tube's resolu- 
tion and brightness, so it probably won't 
become a commercial reality in the very 
near future. The set did, however, become 
the first mural TV far enough along to 
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ing speeds needed for a working flat-screen model 


justify a public showing and give us an 
inkling of what's to come. 

Close on its heels, another entry from 
across the Pacific was unveiled, this time 
by Mitsubishi Electric. The Mitsubishi 
screen is only about three by four inches, 
with a bare 80 lines. Obviously, its reso- 
lution is respectable only for a laboratory 
device; it also suffers from inadequate 
brightness. Like the Matsushita display, 
it uses an EL array, and a similar crossed- 
electrode grid, or x, y addressing scheme. 
The details of its workings are still safe 
in Tokyo. 

We're in the race. Don't let all of this 
Japanese activity make you think that 


BLACK ELECTRODE 


IQUID- 
RYSTAL ~ 
IATERIAL 


TRANSPARENT 
ELECTRODE 


"AC VOLTAGE 
OFF 


RCA's liquid-crystal display also uses crossed-elec- 
trode addressing grid. Drawing shows only one 
picture element. Before AC voltage is applied, light 


AC VOLTAGE 
ON 


goes through liquid crystals and is absorbed by black 
electrode; after voltage is applied, 
layer becomes white, reflects light, 


liquid-crystal 


ELLIPTICALLY POLARIZED 
WHITE LIGHT— 
EACH COLOR HAS DIFFERENT POLARIZATION 


FERROELECTRIC 


POLARIZER 


> SS 
"uc L A 4 
EULA LT he | 
LIGHT 
SOURCE 
UNPOLARIZED LIGHT— | 
ALL COLORS PLANE-POLARIZED WHITE LIGHT 


How Sandia's color filter works: Polarizer passes 
only plane-polarized white light. A ferroelectric 
plate, controlled by electrical pulses, gives the de- 


there is an American “television gap." 
RCA has owned up to working on EL dis- 
plays in their Princeton, N.J., labora- 
tories, although they haven’t shown an 
example of their efforts to the public. But 
they have recently been willing to talk 
about another one of their approaches to 
mural TV: “dynamic scattering" from 
liquid crystals. 

Liquid crystals are materials that have 
some properties of both liquids and solids. 
‘The liquid crystals that RCA is using have 
a particularly interesting property—nor- 
mally transparent, they become turbulent 
and cloudily opaque when an AC voltage 
is applied across them. 


| 
) 


MATERIAL ^ 


ELECTRODE ANALYZER 
- | " 
(in ANY 
j | | $- i i x IN 
(LOU UOUN SS MS 
LITT 13 | | OTI 
ppd sei | q | 
77  PLANE-POLARIZED 
| NARROW-BAND 
ELECTRODE COLOR LIGHT 
SIGNAL 


sired color component of the white light just that 
specific polarization that will enable it to pass 
through the analyzer—a second polarizer. 


The liquid-crystal system. As in the case 
of EL displays, liquid crystals are used 
in a sandwich arrangement between two 
electrodes. Here again the electrodes for 
an array of cells are connected in a crossed 
grid of vertical columns and horizontal 
rows. A dark background is visible through 
the clear cells. When a voltage is put 
across any cell, it clouds up and reflects 
room light or sunlight. The screen does 


not supply any light at all; it simply con- 
trols the reflection of outside light to form 

a picture. 
Thus the term “dynamic scattering"— 
the light is scattered; “dynamic” refers to 
[Continued on page 192] 
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ZN PRIVATE FLYING < 


By NORBERT AUBUCHON 


A 2+ 2 sports-car convertible with wings 
—that was my first impression of the 
four-place Waco (Wah’ko) Minerva. She 
has a sleek, sliding canopy that sweeps 
into a raked windscreen. The severe angle 
at which her low wings are attached and 
her enormous tail both signal some dash- 
ing variation on normal private-plane de- 
sign. And dashing it is: The Minerva 
boasts full STOL (short-takeoff-and-land- 
ing) performance. 

STOL aircraft more and more are grab- 
bing the spotlight today. Specially de- 
signed hybrids, they fly a middle path 
between the near-vertical capabilities of 
rotary-wing craft and the high-speed per- 
formance of conventional, fixed-wing 
planes. Big STOL airliners flying from 
small, close-in metro airstrips will become 
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New Waco SIOL 
Minerva Has Rea 
Get-Up-and-Go 


Need a fast getaway plane? Now private flyers 
can get in and out of practically everywhere 
with this short-takeoff-and-landing four seater 


Minerva scrambles for al 


titude (above). Spo 

craft combines huge tail 
"convertible" wing, great 
stability, and powerful 
engine to achieve true 
STOL capability. | 


Scant feet from ground 
Minerva claws  upwar 
(left) at unnerving 30-de 
gree angle. Fowler flap 
at trailing edges of wings 
are down full to permit 
steep climb at 55 m.p.h. 


commonplace as both air and airport con- 
gestion worsen. For private aviation, the 
advantages of STOLs are plain: With 
fewer restrictions on the kind of geography 
you need to land on and lift off, all kinds 
of new adventures unfold. 

A French import, the Minerva looks as 
Continental as Maurice Chevalier, and I 
had heard claims that she goes up like a 
two-franc rocket on Bastille Day (thanks 
in part to an American engine). 

I found out for myself soon enough. Ed 
Couden, chief pilot for Waco Aircraft, 
introduced me to N 959 Whisky, the first 
plane of 35 scheduled to arrive here this 
year. 

Sitting in the left seat. With Ed at my 
right, coaching, I taxied to the end of the 
traffic runway and paused for the run up. 
The tower finally broke in. “Five niner 
whisky, cleared for takeoff." 


I rolled onto the almost windless run- 
way. With flaps down full (30 degrees), 
I opened the throttle wide, held forward 
control pressure to keep the nosewheel 
on the ground, and let go the brakes. The 
220-hp. Franklin engine stormed to full 
power, accelerating us smartly. At about 
55 m.p.h., I hauled back abruptly, and 
the Minerva rotated and jumped off like a 
screaming sea gull in a gale. 

The leading edges of the wings—the 
slats—popped forward about six inches. 
Presto: an instant and radi- 
cal redesign of the wing 
aerodynamics. This al- 
lowed us to continue our 
wild upward flight without a 
moment’s hesitation. 


Landing gear 
Power plant 


ports, yet we still had most of the 5,000. 
foot runway ahead of us. (We had used 
only 350 feet before becoming airborne. ) 
Still climbing, I eased the stick forward to 
gain a little airspeed: 60, 65, 70 m.p.h.— 
the extremely steep climbing attitude 
slacked off as the nose dropped somewhat. 
I began to breathe normally again. 

At about 80 m.p.h. the slats slid back 
into the wing. I raised the flaps, and by 
then we were high over the end of the run- 
way, still climbing at nearly 1,500 f.p.m. 

Continued 


SPECIFICATIONS: WACO MINERVA M220-4 


Tricycle 
Franklin 6A 350 Cl 


Suddenly | was uptight. 
The Minerva was at maxi- 
mum effort. We were hang- 
ing on the propeller precar- 
iously, flying upward at an 
unnerving 30-degree angle. 
To me, a novice on STOLs, 
the steep angle of climb this 
close to the ground seemed 
scary and unnatural, down- 
right dangerous. 

Almost before I realized 
it, we'd gained a couple of 
hundred feet, four times the 
altitude needed to clear ob- 
stacles around most air- 


Horsepower 
Propeller 
Fuel capacity 
Gross weight 
Empty weight . : T 
Service ceiling @ 1, Cop yo SMEMEMIMUNMR aT dila aei 21,800 ft. 
Service ceiling @ 2,430 ID, umo 14,800 ft. 
Maximum cruising range i 
Cruising range 

Stall speed, gear/flaps down 

Maximum speed 

Cruising speed 

Rate of climb @ gross wt. ncco 1,020 f. p. m. 
Takeoff distance @ STOL wt. ...... 320 ft. over 50-ft. obstacle 
<a. distance @ STOL wt. ...... 260 ft. over 50- ft. UBERNGIE 
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Minerva wing, above, has slats and flaps closed 
as for cruising. When this wing configuration is 
used for climbing, turbulence produced by the air- 
flow severely reduces lift, as can be seen in sketch. 


with 100 m.p.h. showing on the airspeed 
indicator. Wow! 

On subsequent takeoffs, hairy climb 
and all, I became quite comfortable cop- 
ing with the Minerva’s unusual behavior. 

The idea of a STOL aircraft isn’t merely 
to take off and keep climbing indefinitely. 
The STOL objective is first to claw your 
way up to obstacle-clearing altitude as 
soon as possible, and then settle down to 
more relaxed, higher-speed flight, moving 
overland with acceptable efficiency. The 
hooker is that these two aims are mutually 
exclusive, demanding different aircraft. 

To get STOL performance, therefore, 
we need a *convertible"—a craft with a 
wing configuration that can be changed. 
We had it. In only two minutes after the 
"insane" takeoff, we were cruising ration- 
ally at 1,500 feet at 150 m.p.h. with power 
reduced 75 percent, as would a convention- 
al airplane in normal flight. 

Lets see how this convertibility is 
worked. During takeoff, the Minerva’s 
wings had slats and flaps extended. Each 
of these plays a vital role beyond merely 
expanding the size of the wing. Each con- 
tributes to greater lift at low speeds. with 
high angles of attack, to gain steep-climb- 
ing ability. 

A look at the slats. These are the mov- 
able leading edges of the wings. When 
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WIND DIRECTION 


MÀ 


SLOT 


Slat on leading edge of the Minerva's wing now has 
moved forward, creating a nozzle-shaped space 
called a slot. Slot helps smooth the airflow, reduces 
turbulence, allows steeper climb by improving lift. 


extended forward and away from the main 
sections of the wings, they create open- 
ings called slots. The slots (in cross sec- 
tion) are nozzle-shaped passages that 
direct high-pressure air from below the 
wings, upward and around the main sec- 
tions in smooth flow. As long as the air 
can be made to pass over the upper sur- 
face of the wings without becoming turbu- 
lent, lift is produced. With the slats 
closed, the Minerva would stall out at a 
much lower angle of attack. 

These slats open automatically. As the 
angle of attack increases, the centers of 
lift move toward the leading edges of the 
wings to suck the slats out. Later, as air- 
speed increases and the angle of attack 
decreases, the airflow pushes the slats in 
again, because the centers of lift have 
moved back again toward the middle of 
the main wing sections. Now the front 
parts of the wings have reshaped them- 
selves to a conventional design. 

The Fowler flaps. These drop down as 
do conventional flaps, but they also ex- 
tend rearward on special tracks. Not only 
do they enlarge the total wing area, but 
they also create more slots. These slots 
likewise bleed the high-pressure air from 
below to redirect it over the flaps’ upper 
surfaces. Result: more turbulence-free air 
for more lift. 


WIND DIRECTION 


WIND DIRECTION 


Maximum lift arrives with the slats open and Fowler 
flaps at trailing wing edges moved rearward and 
down, seen here. This creates slots at forward and 
rear edges of wing, giving the smoothest airflow. 


With slats and slots in front and flaps 
and slots in back, the wings provide ex- 
tremely high lift at low speeds. Then, 
once above the obstacles, the wings are 
instantly convertible to a conventional 
shape that will fly with reasonable effi- 
ciency at comparatively high speeds. Top 
for the Minerva is 165 m.p.h. 

But—the wings alone don’t turn the 
whole aerodynamic trick. The Minerva 
has an enormous tail, standing over nine 


feet tall with nearly 100 square feet of 


surface. This size seems extreme for a 
plane this small, but is required for the 
powerful directional control needed at low 


REL Se ee S i NEST itu MUST STET 
gor Mole deno i om Qa ee ea a ne XU. UM 
coe E: va T Kc 2 cet oe = era L 4. * o T TURO ME," 


nd Top ope cio siege alae da EE 


Minerva taxis into position for takeoff. Note 
upswept angle at which the wings meet the fuselage: 
This seven-degree dihedral gives the craft stability. 


a ae a 
i mac. Le 


the 


speeds. Unfortunately, there is no way to 
shrink the tail at high speeds to reduce 
drag and increase the top speed after the 
fast climb is completed. 

How about landing? The STOL idea is 
to get close to your landing spot while 
holding reasonable altitude and cruising 
speed. ‘Then, slowing, you descend steep- 
ly, clearing obstacles (up to 50 feet high). 
without picking up excessive speed. No 
long, drawn-out approaches allowed. 
Next, you’re supposed to cram your land- 
ing into as little space as is phys cally 
possible without wrecking the plane. 

My downwind leg was conventional but 
close in—1,000 feet of altitude, 98 m.p.h.. 
and a touch of carburetor heat. I added 
the first notch of flaps (eight degrees). 
Turning a tight base leg, I reduced power 
to get about 200 f.p.m. descent while slow- 
ing to 85 m.p.h. I held a final approach 
of 75 indicated airspeed with full flaps 
(30 degrees) because of gusty air: how- 
ever, a normal short-field approach speed 
is 65 indicated airspeed. 

After a last mental check: gas mixture 
(rich), undercarriage (fixed), prop (low 
pitch), I popped full flaps, dropping the 
nose a bit more. Rolling back on the ele- 
vator tab to compensate, I noted that full 
nose-up tab wasn’t enough to trim the 
plane completely. But because there is a 
big servo tab on the elevator, only a little 
back pressure was needed. Between 75 
and 80 m.p.h. the slats bounced in and out 
with every shift of the center of lift. Their 
sensitivity is superb; they’re where they 
should be when needed and not a split 
second before. 


Continued on 


Sleekly sliding canopy reveals convertible-styled 
cockpit seating. Inside, Minerva has a pair of 
sticks in dual control for quickest corrections. 
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1st Prize...520,000 
2nd Prize...$2,500 3rd Prize...51,000 
4th Prize...$500 
Plus 10 Prizes of $100 each 


$abbébosobaàassbàblbàbabaóaàássssssbàbhblé&éoboàbbàbsabsàbsbsssàBsóssabsabsobaóbssbsbbbabéósboss0nBossDaPpaosb»sosbssbsass8ssSsSi! 


CONTEST RULES 


All entries must be accompanied by a filled-in 

entry form which can be secured by mailing 
coupon at right, or by writing to POPULAR SCIENCE 
Anti-Car-Theft Device Competition, 355 Lexington 
Ave., New York, N. Y. 10017. 

A stamped and self-addressed envelope must ac- 
company each request. 

The completed entry form will warrant that to the 
best of your knowledge the submitted device rep- 
resents your own original idea and that it does not 
infringe upon any existing U.S. patent. 


All entries must be working models of devices 

that can be attached to or buiit into a car to 
prevent its being driven away under its own power 
by unauthorized persons. 


The device should require as little effort on 
the part of a driver as possible to render the 
vehicle undrivable to unauthorized persons. 


The device should be designed so that it can 

be mass-produced cheaply, and the estimated 
manufactured price will be taken into account by 
our judges in awarding prizes. 


Each entry must be sent by insured mail. 

A self-addressed label and sufficient postage 
must be enclosed with all devices the owners wish 
to be returned. PoPULAR SciENCE will use its best ef- 
forts to return all inventions entered in the compe- 
tition, but will not be responsible or otherwise liable 
for any inventions that are not returned. 


Entries must be mailed to POPULAR SCIENCE 
Anti-Car-Theft Device Competition, P.O. Box 
772, Murray Hill, N.J. 07974. 
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| December 31, 1969 is the deadline for you inventors 


am 


= 


who hope to grab one of the 14 big prizes in this unique 
competition that’s designed to stop car thieves 


Time is running out for getting your in- devices now available. This is necessary 
vention into the hands of our judges. The if we are to make any headway in reduc- 
POPULAR SCIENCE Anti-Car-Theft Device ing our country's mounting car-theft toll 
Competition, sponsored by Allstate, comes which, this year, will skyrocket to more 
to a close on New Year’s Eve. than one out of every 100 cars on the road 
Your idea for balking car thieves must stolen. 
be built into a working model and placed Amazingly, some 76 percent of the cars 
in the mails by Dec. 31, 1969, tobe eligible stolen last year were open; 42 percent had 
for the $25,000 in prizes to be awarded for the key in the ignition. This indicates 
the top 14 inventions. Why wait for the that the driver must be made to “lock” his 
last minute? car in spite of laziness. If you have fig- 
The winner of the first prize will get the ured out a way to do this, you might be 
jumbo $20,000 check, and the remaining going to the bank with a $20,000 check 
$5,000 will be split up for 13 next-best in- early next year. 
ventions. You do not have to build the If you win first prize, you must assign 
device you submit yourself—you can have to POPULAR SCIENCE all rights to your de- 
it built by a modelmaker. But you must vice, so that it may be placed in the public 
submit a new anti-car-theft device that domain. Neither this magazine nor All- 
does not infringe on any existing patent. state will sell or market it, but will license 
The Competition does not seek devices any manufacturer who wishes to produce 
with the limited purpose of preventing the the device—without payment of royalty. 
theft of a car’s parts or contents. Its pur- ‘This is a public service aimed at reducing 
pose is to find new devices that will pre- the number of cars stolen. 
vent cars from being driven away by un- Your device must be accompanied by an 
authorized persons. official entry blank (if you do not already 
Most antitheft devices today require too have one, mail in the coupon below to- 
much effort from the car owner to activate. day). And be sure to send in the model of 
The Competition seeks to encourage the your device before the old year bows out. 
development of a nearly automatic device It might make your new year a really 
that does not have the drawbacks of most prosperous one. 


$6600090960600000500090000000080069000060900900000000000900202002580040080990909000090990090990998500099090900922902090909^952229 


All entries must be postmarked no later than S d f Y 
December 31, 1969, and received no later than en or O u r 
January 10, 1970, to be eligible. E t F 
You may submit as many devices as you wish; n ry Or m 
each entry must be sent in a separate con- | 
tainer, and with a separate entry form. Please send me an entry form so that 
| may enter the PoPuLAR Science Anti-Car- 
o Winners will be selected by a judging panel of Theft Device Competition, sponsored by All- 


seven experts, whose decision will be final. state. | enclose a stamped, self-addressed 
Winners will be notified by mail. envelope. 


Any U.S. resident may enter the PoPULAR Name 
10 SciENCE Anti-Car-Theft Device Competition, dd 
except employees of POPULAR SCIENCE MONTHLY (and Address 
their families), of Allstate Insurance Co. (and their City —— —— State Zip 
families) and/or their advertising agencies, or where inventors’ Competition 
prohibited by state or local laws or regulations. POPULAR SCIENCE MONTHLY 


Taxes on prizes are the responsibility of winners. 355 Lexington Ave., New York, N.Y. 10017 
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A strange new form of water 
is shaking up chemists. 
It may wind up in your 
automobile’s cooling system 


By SIMON DRESNER 


ou’ve bathed in it, swallowed it, swum 
Y in it, and sprinkled your lawn with 
it, so naturally you think you know all 
about it—plain water, a substance that 
holds no surprises. 

That’s what scientists thought, too, un- 
til, recently, a Russian chemist named 
Boris V. Deryagin showed that good old 
H.O ain’t necessarily so. He was able to 
produce a water that’s as gooey as petro- 
leum jelly and about one-and-a-half times 
as heavy as the stuff that comes out of 
your kitchen tap. 

Scientists scoffed when they first heard 
of this new water some years ago. Water 
is water, they said—two atoms of hydrogen 
combined with one atom of oxygen. They 
knew of “heavy water,” which contains a 
heavier isotope of hydrogen, but it bore 


Polywater in photos made at Tyco Labs was con- 


densed in wispy quartz capillary tubes with internal 
diameter of 50 microns. Polywater at left is in liquid 
State, looks like ordinary water. But when it Is 
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no resemblance to the new thick, dense, 


water that the Russian scientist claimed ~- 


to have created at the Institute of Physi- 
cal Chemistry in Moscow. 

The doubters pointed out that water . 
has been measured many times with the 
utmost accuracy—it had to be, since it’s 
the standard for a number of basic physi- 
cal units such as the gram and the calorie, 
as well as the reference point for the Centi- 
grade temperature scale. The finest lab- 
oratories in the world have analyzed the 
properties of water, its density, refractive 
index, boiling and freezing points, vapor 
pressure, and dozens of other characteris- 
tics. Yet no one had ever noticed this 
new water. 

Was Deryagin all wet? The proof of 
the pudding appeared when a sample of 
Deryagin’s mysterious new water was re- 
ceived at a British laboratory in 1966 and 
analyzed there. Amazingly, the new water 
was everything that Deryagin had claimed 
it to be—it was much heavier than ordi- 
nary water, and it wouldn’t change into 
ordinary water unless it was heated to a 
scorching 600° Centigrade (ordinary 
water, of course, turns to steam at only 
100° C.). 


frozen, as in right-hand photo, its strange behavior 
is unmasked. Instead of expanding to form ice, it 
contracts at about —40°C. to form a glassy ma- 
terial with “‘blow-holes”’ like those in cast metals. 


water that isn't 


This confirmation that the material actually existed 
“sparked a flurry of activity in laboratories throughout 
the world. One of the many scientists whose curiosity 
was piqued was Dr. Robert S. Stromberg of the U. S. 
_ National Bureau of Standards. Stromberg had followed 
Deryagin’s work for some time, and he had a suspicion 
that Deryagin’s mysterious fluid was actually a water 
polymer—polymer being a giant molecule formed when 
a number of smaller molecules are forced by temperature 
and pressure to string together in long chains. 

For example, ester molecules can be made to join 
together into polyesters, a family of plastics. Other 
familiar plastics such as polyethylene and polyvinyl- 
chloride also have such chain-like molecular structures. 
Ordinary H.O, by contrast, consists of individual mole- 
cules that can move about with relative independence; 
they are not linked together in a chain. 

Before Dr. Stromberg could test his theory, he had 
to manufacture the new material. Together with Dr. 
Warren H. Grant, he mastered Deryagin’s technique 
of growing the new water in hair-thin quartz or Pyrex 
tubes. By a delicate process of evaporation and con- 
densation of distilled water within a sealed chamber, 
he was able to manufacture the new water within the 
ultra-fine capillary tubes. 

Genesis of polywater. The new water grew as “off- 
spring" of ordinary “mother” water that condensed 
within the tube. The growth of the offspring water might 
take a day, or as long as a week. The total harvest, 
drawn off by hypodermic needles, was no more than a 
droplet. 

Obviously, the tiny speck of fluid was H.O—there had 
been nothing else in the chamber except distilled water | 3 
and quartz or Pyrex. But what were the properties of | P A 
this fluid? How were its molecules arranged? To find E 
the answer, the two researchers turned to Professor Ellis | P. 
Lippincott of the University of Maryland. In his lab- 
oratory, Dr. Lippincott had some rather sophisticated 
analytical instruments—lasers, infrared light scatter de- 
tectors, and a microscope spectrometer that could cap- 
ture and analyze the light spectrum of the tiny sample 
of offspring water available. 

'The three scientists teamed up with Gerald L. Cessac, 
a fellow-researcher, to probe the properties of the new 

Continued 


Droplets of pure polywater remain on walls of 50-micron capil- 
lary tube after normal water has been distilled away: Rare 
photo was made at Tyco Labs. Quantity of pure polywater pro- 
duced so far by U.S. researchers is in millionths of a liter. 
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“It seems unbelievable that water like this was never found before" 


water and analyze its molecular struc- 
ture. Results confirmed  Stromberg's 
suspicion that the material was indeed 
a polymer of water, and the scientists 
decided to dub it simply “polywater.” 

Polywater turned out to have some 
amazing properties. For one thing, it does 
not freeze at 0° C. like o*dinary water. 
Instead, it remains fluid to —40? C., at 
which temperature it solidifies into a glass- 
like substance. As in glass, the molecules 
of frozen polywater are scattered in a ran- 
dom manner—they are not arranged in the 
regular geometric array that makes up the 
crystals of ordinary ice. The researchers 
found polywater so viscous that if cut with 
a sharp edge, the mark of the cut would 
remain for some time, like the path of a 
knife blade drawn through a slab of grease. 
Its density reached a maximum of 1.4 
times that of ordinary water, and it evap- 
orated much more slowly than water (it 
had a lower vapor pressure). 

But was this remarkable material truly 
H.O? To make sure, the scientists took 
the polywater's infrared spectrum—the 
*fingerprints" of its molecular structure— 
and fed it to a computer that compared it 
with the spectra of 100,000 other sub- 
stances stored inside the computer mem- 
ory. Within minutes, the computer had 
tapped out its answer—no spectrum like 
that of polywater was recorded in its mas- 
sive brain. 

'The scientists could now begin to think 
about the molecular structure of poly- 
water. With the data at hand—its spec- 
trum, density, refractive index (ability to 
bend light), viscosity, and vapor pressure 
—they theorized that the basic unit of 
polywater is an atomic triplet, two atoms 
of hydrogen and one of oxygen, as in ordi- 
nary water. But the three polywater 
atoms are much closer to each other and 
the chemical bonds that tie them together 
are much stronger. To break the bonds of 
a polywater molecular unit requires about 
20 times as much energy as to break the 
bonds of a molecule of ordinary water. 
The scientists pictured the three-atom 
polywater units as linked together in 
groups of six, so that their molecular ar- 
rangement resembles a honeycomb. The 
molecular array stretches out in long 
branched chains that make up polywater. 
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Whether polywater has a real boiling 
point is not known. It seems to be stable 
up to about 650° C., at which point the 
molecules vibrate with enough energy to 
shake themselves apart, and the poly- 
water decomposes into ordinary water. ~ 

It’s been supposed that polywater may 
in fact be the more “natural” form of 
water, since it is a basic law of physics .. 
that all matter tends to revert to its state 
of lowest energy. Thus it would seem 
that the stuff we like to drink is the high- 
energy version of H.O. If that’s the case, 
asks one researcher, why doesn’t all the 
normal water in the world revert spon- 
taneously to polywater? 

Obviously, this hasn’t happened. In 
fact, polywater has not yet been found in 
nature. Scientists suspect that it does 
exist naturally, but they’ve never uncov- 
ered any because they didn’t know enough 
to look for it. 

“It seems unbelievable,” says Dr. Lip- 
pincott, “that water like this was never 
found before. For two or three hundred 
years it was never picked up.” But he 
points out that the chemical literature of 
the past indicates that some researchers 
may have come upon polywater without 
realizing what it was. 

Prof. Walter A. Patrick of Johns Hop- 
kins and Prof. J. Leon Shereshefsky at 
Howard studied polywater in the Twen- 
ties. “Prof. Patrick said that the vapor 
pressure of water in tiny tubes was not 
right,” says Dr. Lippincott. “And Prof. 
Shereshefsky came out with the flat state- 
ment that water in such tubes didn’t 
obey the laws.” 

Hindsight adds clues. Now that poly- 
water has been identified and produced 
in the laboratory, it’s been recalled that 
density of water in clay had been meas- 
ured at almost 50 percent more than ex- 
pected—a figure that would jibe with the 
density of polywater as 1.4 times that of 
ordinary water Even more striking, wa- 
ter in some clays can’t be removed unless 
the clays are heated to 600° C.-700° C., 
the temperature at which polywater breaks 
up. The existence of polywater in clay 
might also explain the plastic quality of 
that material. 

Another clue was the strange behavior 
of silica gel, those sand-sized grains of 


glass that are used to soak up moisture 
in sealed packages. Once silica gel is satu- 
rated with water, it can be restored for 
use as a drying agent by boiling off the 
water. But some of the water remains in 
the gel at a temperature above the boiling 
point. Perhaps polywater forms in the 
fine spaces within the gel or clay, just as it 
does in the quartz capillary tubes in the 
laboratory. 

Polywater probably exists within human 
beings (who are 90 percent water) as 
well as in other living creatures and 
plants. Polywater may be the agent that 
saves winter-wheat seed from destruction 
in the frozen ground. It may also enable 
some insects to survive the winter, and it 
may explain why the body fluids of hiber- 
nating animals don’t freeze during their 
winter sleep. i 

Polywater may also play a role in the 
weather. Microscopic polywater particles 
suspended in the air may trigger the for- 
mation of rain, snow, and fog. The exis- 
tence of polywater may also explain how 
ice grows and what causes it to stick to 
surfaces. 

Only a few milligrams of polywater 
have been produced thus far. Unless it 
can be manufactured in larger quantities, 
it will remain a laboratory curiosity with 
little practical significance (although it 
will still rank as a major scientific dis- 
covery). Accordingly, many laboratories 
throughout the world are now attempting 
to make polywater by the gallon. One of 
those who believes that the effort will suc- 
ceed is Dr. S. Barry Brummer, head of a 
polywater production project for Tyco 
Laboratories, of Waltham, Mass. The firm 
has been awarded a $50,000 contract from 
the Office of Saline Water and a $75,000 
contract from the Dept. of Defense to fig- 
ure out how to wring out polywater in 
quantity. 

“If it can be done, it will be done,” says 
Dr. Brummer, “and probably within one 
year, since there is so much interest in it. 
There are probably a dozen labs in this 
country now working on the mass produc- 
tion of polywater.” 

Exciting and far out. Dr. Brummer be- 
lieves that the capillary-tube method is 
unsuitable for volume production because 
of the tiny size of the tubes, but he is 


Continued on page 185] 


DECEMBER 1969 | 71 


b 
? 
TA 
r i à ? 
-+ -Ë @-e- 
? 5 . ri S E. Sas 
-+ -0 = 
4, ü 
è 
--¢ E -.-c 
a kS h f L è 
H s 9 *-€, La. 
. "di æ A i p 
peo, pa i" Lj Jl (n 
, g---O € -* 
è p^ " E X * xf 
^ = — E - 1 
pe . E p3 » .* 
i 35 -ë -+T 
i P 9 af T \, L 
-9- n 
a Y 4 
p- on, ps 
p-a c-* 
Lj a d 
f su: f 
© -OXYGEN -e a tS a 
e — HYDROGEN p= b- 
* . >- 


Unlikely properties of polywater stem from molec- 
ular structure—normal H20 molecules are relatively 
free to move independently, but atoms of polywater 
are linked together in repeated, much more rigidly 
bound patterns. Two possible structures are layers 
of hexagons (top) or highly branched polymer 
chains (above). Either would give ‘‘gooier’’ water, as 
in sample (below) at University of Maryland. 


cm 
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posa uses of earth-orbiting space- 
craft—exemplified thus far by weather, 
communications, and navigation satellites 
—may well extend in coming years to 
supplying us with tangible and valuable 
goods “made in space." 

Experiments now being planned by 
NASA will explore some of the fantastic 
possibilities of conducting manufacturing 
operations in orbiting factories. Exotic 
new materials, improved forms of others, 
and novel manufacturing methods are 
promised by taking advantage of condi- 
tions inherent in space—especially zero 
gravity and high vacuum. 

*A steel foam almost as light as balsa 
wood, with many of the properties of 
solid steel," is foreseen as one possibility 
by NASA's Dr. George E. Mueller. 
Other examples include perfect-sphere 
ball bearings, solid or hollow; composite 
materials that cannot be made on earth; 
and strainless blanks for large astronomi- 
cal-telescope mirrors. The outer-space 
products could be returned to earth in a 
heat-shielded capsule fashioned after the 
Apollo Command Module or in NASA’s 
latest objective, the reusable earth-to- 
orbit shuttle craft. 

First hardware built for trials. To come 
to grips with the exciting prospect of 
zero-g manufacturing, and its problems, 
the Marshall Space Flight Center has 
developed a 70-pound Space Manufactur- 
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Wonder products you 
never imagined from 


FACTORIES | 


Exotic hardware and fantastic materials 

will emerge from orbiting workshops where 
zero gravity and high vacuum will rewrite 
the “ground” rules of manufacturing 


By DR. WERNHER VON BRAUN 


Director of NASA's George C. Marshall 
Space Flight Center, Huntsville, Ala. 


ing Process Chamber (photos below) 
that is scheduled to fly on one of the 
two manned Saturn Workshops of the 
Apollo Applications Program. 

'The chamber will be mounted on an in- 
ner wall of the Workshop's Multiple 
Docking Adapter—where astronauts can 
work with it in a “shirtsleeves” environ- 
ment, while its interior will be vented 
to space for experiments in a vacuum. 
It is designed to accept experiment pack- 


"Space Manufacturing Process Chamber," pictured 
in three photos, is first actual hardware built to try 
out making products in zero gravity and vacuum. It 
will be carried aboard a coming Saturn Workshop. 


Command and 
service module 


MANUFACTURING 
MODULE 


"Manufacturing Module" will be docked as shown to future NASA space station. 
Chambers on its inner walls will be enlarged versions of the one in photos below. 


ages for trials including zero-gravity 
welding, brazing, heating and casting 
metals, and crystal-growing. 

An electron-beam gun, operable for 
about 10 minutes on its battery pack, will 
supply heat for welding and some other 
tests. A trial brazing to join tubes will use 
a pyrotechnic heat source. 

For NASA's future modularized Space 
Station the plans for zero-g manufactur- 
ing research are more ambitious. In all 


VIEWING 
PORT 


VACUUM | 
CHAMBER 


End view of opened chamber shows one of inter- 
changeable experiment packages inside. This one, 
for zero-gravity welding, brings various materials on 
quadrants of rotating wheel before an electron-beam 


likelihood there will be a separate Man- 
ufacturing Module, carried to orbit in one 
of the logistics supply flights, and plugged 
into the main crew-quarters module as 
pictured above. The Manufacturing Mod- 
ule will be a rather spacious manned lab- 
oratory, with its own capability for minor 

modifications and repair. 
How zero-g changes the rules. Ever 
since Bronze Age man learned to melt 
Continued 
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gun. Side view of 70-pound chamber—about 30 
inches long and 12 inches in diameter, overall— 
shows cameras, mounted at observation ports, that 
will continuously record what is happening within. 
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down metals and mix them, our metal- 
forming experience has been affected by 
two ever-present phenomena due to gravi- 
ty—buoyancy, and heat convection. 

When we make a casting, we provide a 
“riser” so that gas bubbles, oxides, and 
other impurities in the melt can get up 
and out of the mold. Melting down a mix 
of metals, we find that as the fluid cools 
and hardens, only a certain percentage of 
each metal will wind up in the alloy. The 
insoluble excess will separate and rise to 
the top, or sink to the bottom, according 
to comparative specific weights. 

Likewise, if we stir sand and water in 
a glass jar, the sand soon sinks to the 
bottom, with the water on top of it. 

All this is not so in the zero-gravity 
environment. Water and sand stay mixed, 
for hours and even days. The various in- 
gredients of a multi-metal alloy remain 
mixed, too, regardless of solubility limits. 
The gas bubbles in a casting do not rise 
to the top. These simple facts open the 
door to a myriad of new possibilities. 

Making lightweight metal foam. Suppose 
we fill a mold with a carefully packed 
load of tiny spherical pellets, some of 
which are stainless steel, while others con- 
sist of a material that gives off an inert 
gas when heated. 

We melt down the pellets, and let the 
mix harden, all in zero gravity. The re- 
sult will be a stainless-steel foam—with 
completely closed, non-interconnecting 
cavities. Thrown in the water, the metal 
foam will not soak up water like a sponge, 
but will present a watertight outer sur- 
face. If its ratio of gas cavities to steel was 
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Levitation melting, a “natural” for space, floats metal in a 
vacuum to avoid contamination from crucible or air. Method is 
limited on earth to small amount that can be suspended by high- | 
frequency coil—as in photo at Allegheny Ludlum Steel Corp. re- 
search center, and adjacent diagram. In zero-g, batch can be of 
many pounds—and coils (other diagram) merely adjust its position. 


large enough the foam would even float. 

Shells of deep-diving submersibles, for 
one example, would benefit from the use 
of this lightweight structural material. 
While the cavities do not improve the 
strength-to-weight ratio of a metal under 
tension (as in a steam boiler), there is a 
great gain under compression, due to the 
larger cross section for the same weight. 

We could go a step further. In zero 
gravity it would be possible—say, by spin- 
ning the bubble-filled melt—to produce a 
casting of varying density, tailored to a 
specific need. In the design of turbine 
blades, for example, it is of utmost im- 
Orbiting solar furnace of 15-to-20-foot diameter, 
able to melt a mass of 300 to 500 pounds, is envi- 


sioned by North American Rockwell Corp. designers 
as nearby adjunct of a future big-scale space factory. 


ortance to make the tips as light as pos- 
ible, in order to reduce the centrifugal 
oads on the blades’ feet. Zero-gravity 
elting of the blank (from which the final 
lade may still be forged for greater 
trength) can provide “programed den- 
sity” along the length of the blade. 

- For the radiation shielding of electronic 
equipment—important for the “harden- 
ing” of missile sites and for use of elec- 
tronics near nuclear reactors and in 
high-altitude aircraft—the blending of 
materials of different densities, possibly 
in a plastic matrix, offers great promise. 

Instead of gas-releasing pellets, the orig- 
inal pellet package can contain reinforce- 
ments—such as high-strength crystal 
“whiskers” (PS, Feb. '69) or wire fila- 
ments. They may be oriented according 
to the load pattern foreseen for the cast. 

Applying another principle in space 
may permit us to cover a central mold 
with several layers of metal or nonmetal 
coatings. Some fluids tend to “wet” other 
surfaces and cover them completely. 
Thick layers, which would drip off at one 
g, could be built up at zero g. This “ad- 
hesion casting” technique might be ap- 
plied for coating nuclear isotopes or 
optical components. 

Shaping free-floating metal. In many 
cases we may not even need a mold. If we 
melt down a piece of metal as it floats in 
zero gravity—while kept in position, for 
instance, by induction coils—it will 
promptly become a perfect sphere. (Its 
surface snaps into that shape at a speed 
on the order of several hundred m.p.h.) 

By putting a spin on that sphere, we 
can turn it into a paraboloid. By exposing 
it to an external electrostatic field, we 
could transform it into a teardrop—or any 
of a multitude of other configurations. 
The still-hot and moldable workpiece 
could also be shaped by a magnetic field, 
or by gas jets impinging on it. All these 
external effects, as well as the heating and 
cooling sequence, could be precisely con- 
trolled by a preprogramed computer. 

In words of Hans F. Wuenscher, the 
imaginative originator and head of the 
zero-gravity manufacturing program at 
the Marshall Space Flight Center, space 
manufacturing will thus substitute the 
tool of “energy management" for conven- 
tional tools such as drop hammers, milling 
‘Continued on page 181] 
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Zero-gravity factory can introduce 
novel processes like examples pictured: 


1) Floating melt solidifies into perfect 
sphere, as for ultra-precision ball 
bearing—or into other wanted shapes, if 
spun or subjected to electrostatic field. 


2) Blowing bubbles of metal can produce 
hollow ball bearings —lightweight and pre- 
cisely round —for jet engines, tilt wings, 
and large radar antennas. 


3) Steel almost as light as balsa wood 
results when volatile pellets in melt (x's) 
turn into evenly distributed bubbles (o's). 
Product, when solidified, is a metal foam. 


4) Jet-engine compressor blades desir- 
ably light at tip and dense at base could 
be cut (as outlined) from varying-density 
material, made by spinning a melt of bub- 
ble-containing metal. Resulting blank grows 
denser (has fewer bubbles) toward rim. 
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from left) brings 747 in for a landing. To set down the giant 
requires about the same amount of runway as the smaller 707. 


Giant flaps dangle from the almost-200-foot wingspan of the 
747 as it skims over runway for a landing during test flight. P 


Your First Flight on the 


Here's the inside story of whatit will be like to fly the sky 
giant when it starts regular passenger service this winter — 
and how plane and crew prepared for the jumbo jet era 


There you sit, one of the lucky first 
passengers on Pan Am’s inaugural 747 
flight from New York to London. 

For almost 100 feet to each side of you, 
the monster wings spread out and back. 
Slung beneath them are the four most 
powerful turbofan engines ever mounted 
on a passenger plane. They total 180,000 
pounds of thrust. Yet, as you glide down 
the runway on the takeoff run you are 
aware of their power more from the hefty 
push at the back of your seat than from 
engine roar. 


If you’re in the most forward compart- 
ment under the pilot’s, you are getting an 
unprecedented view. The 747 is the first 
plane in which some passengers can actu- 
ally look ahead and to one side, although 
they still won’t get the pilot’s full head-on 
view. 

And your pilot? The typical 747 pilot 
will have had over five years or more than 
5,000 hours on four-engine jets. What 
kind of training does such a man need 
to master this 350-ton giant that provides 
362 passengers with more comfort, more 


Three-man flight crew is 
all that’s needed to han- 
die the 747, but 11 other 
crew members are needed 
to serve the 362 passen- 
gers the sky giant can 
carry. Crews had to be 
retrained for 747 systems. 
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speed, more security than any plane ever 
built? The 747 is over 90 feet longer, 
welghs more than twice as much on take- 
off, and carries a load three times greater 
than the original 707 does. What does that 
mean for the pilots? 

Lots of instruments. Lots of schooling— 
about 90 days of ground and flight instruc- 
tion in the pilot school that starts at the 
Flight Operations and Crew Training Cen- 
ter at Boeing Field, Seattle. 

The ground-school course teaches crews 
only what they have to know to under- 
stand and operate the 747. It eliminates 
needless information about things they 
can’t control. 

Joe Ferrarese, chief of Flight Standards 
Operation Division of the FAA, points out 
that in the past, ground schools were ac- 


Boeing 747 (rear) dwarfs 
the 707 alongside it. The 
new giant plane carries 
about 200 more passen- 
gers, and can span the 
Atlantic in about a half- 
hour less time than its 
kid brother. 
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tually handicapped with too much infor- 
mation. For example, a pilot and engineer 
need to know the function of a switch; but 
they don’t really need to memorize the 
circuitry of the whole aircraft. 

Cockpit schoolhouse. Each 747 system is 
taught as a teaching frame followed by in- 
stant quizzes for pilots and flight engi- 
neers. Students indicate answers by press- 
ing a button on a response panel that is 
connected to the instructor's station. 'This 
avoids student aversion to verbal answers 
because of possible embarrassment before 
a whole class. 

After 100 hours of ground school, pilots 
and flight engineers go on to learn "cockpit 
procedures." For this, they work jointly 
in an aircraft computer-systems simulator 

Continued 
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Tape stretches eight feet to measure across an 


engine that’s greater in diameter than the fuselages 
of many planes. Four Pratt & Whitneys power 747. 


Plenty of room inside—all the riders that could be 
jammed into this fleet of cars arranged alongside 
the giant transport would find seats. 


The 747 will give you more room, faster flights, mor 


made by Hawker Siddeley Dynamics. 
This is an actual aircraft cockpit that can 
be opened to instruct a small class. 

There are more hours in a flight simula- 
tor from Conductron or an elaborate Link 
trainer. These produce realistic lateral, 
longitudinal, and yaw movements, as well 
as the pitch roll and vertical movements of 
earlier systems. 

After ground training with a total of 
two weeks in flight and systems simula- 
tors, Pan Am pilots go to Roswell, N.M., 
for actual flight training. The pilots spend 
about 12 hours actually flying the 747. 
George Doubleday, flight training admin- 
istrator for Pan Am, says each pilot flies 
about two hours at a time, with an engi- 
neer taking training with him. 

When he has proved he can fly the 747 
competently, the pilot goes through a 
route check. Crew scheduling assigns a 
check pilot who rides the assigned route 
with the pilot being evaluated. All told, 
25 hours of line checking is involved. To 
qualify, the new pilot need not make a 
landing with the 747 at each airport on 
the route, but he must make an entry into 
the airport once every 12 months to re- 
main qualified for that route. 

How does the 747 stack up from the pi- 
lot's point of view? 

Jack Waddell, Boeing's chief pilot on 
the first test hop, called it a “two-finger 
airplane." his capsule description of the 
giant's light, responsive control. 

Ralph Noltemeier, chief of flight tech- 
nical programs staff for the FAA, reports 
| 
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that the feel of the 747 is somewhere be- 
tween that of a four-engine 707 and a 
three-engine 727. The control responses 
are very good for a big plane, he says, but 
cannot be compared to that of a small one. 
He believes any pilot qualified and rated 
for flying big four-engine Boeings will have 
little difficulty making the transition to 
the 747. 

Automation takes a hand. The new plane 
has more automation in flight controls and 
pressurization systems, and thus is better 
able to reduce pilot work loads. These ad- 
vantages will offset the additional pilot 
work of monitoring some of the new 
systems. 

Some computers preselect altitudes and 
hold them. The autopilot can operate in 
a turbulence mode, which will fly the plane 
with control adjustments to give an op- 
timum ride. Control inputs are reduced to 
about half those ordinarily used, so that 
the autopilot maintains control during 
bumps and yet stays within structural 
load limits of the plane. This is an impor- 
tant safety factor in case the plane en- 
counters severe turbulence. 

The 747 requires a three-man flight 
crew, but Noltemeier thinks some airlines 
will have an additional male cabin atten- 
dant to repair minor things in flight in the 
large passenger compartments, and to 
serve aS a reassuring presence. 

The veteran chief of the Airline Pilot’s 
Association, Charles H. Ruby, has con- 
sidered the values of carrying a male 
steward and an additional pilot crew mem- 
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Pilots and flight engineers get two weeks of ground 
training in these new simulators. Link trainer (left), 
a sixaxis-motion flight simulator, adds lateral, 


longitudinal, and yaw to usual pitch, roll, and ver- 


E fa 


tical movements of trainers. At right: Hawker Sid- 
deley Dynamics’ aircraft-systems trainer. 


‘rvice, more entertainment. It may even bring lower fares 


ber, too. He also suggests it may be ad- 
visable to have a bulkhead amidships to 
keep all the passengers from moving up 
front or to the rear at the same time. Such 
a move would considerably alter the trim 
of the plane in flight. 

The speeds on landing and takeoff, and 
the runway distances required, will be 
about the same as for present big 707s and 
stretched DC-8s. A pilot’s eye level, how- 
ever, will be quite a bit higher, and this 
will require some adjustment. 

When the 747 is in its nose-up landing 
position, the pilot’s eye level will be 37 to 
39 feet above the wheel trucks. When 
the nosewheel is down on the ground, he 
will still be 28 feet or so above the ground, 
depending on how much the struts are 
extended. But these problems are not con- 
sidered to be serious. 

Brien Wygle, an engineering test pilot 
for Boeing who was copilot on the first 
flight, reports there will be a number of 
new comfort features for passengers that 
go beyond the larger seats and greater 
interior space. 

And “the going's great." The engines, 
when started, will just barely be heard by 
passengers. In flight, the hum of air con- 
ditioning will actually mask engine noise. 
Gear retraction will be so quiet and gentle 
passengers will hardly hear or feel it, 
Wygle says. 

The ride for pilots and passengers will 
be better because of the greater inertia of 
the 350-ton machine. 'Therell be less 
bounce from gusts, for example. But for 


the pilot, this greater inertia means he 
must plan his moves even farther ahead. 
It will take more time and longer distances 
for the plane to change direction even after 
the controls have changed its angle of at- 
tack to the air. 

Takeoff runs will be about the same as 
for the big 707 models. At sea level and 
with a temperature of 80 degrees, both 
will need about two miles of runway, even 
though the 747 weighs twice as much as 
the 707-320. Landing will take just under 
1,000 feet. 

Trips from New York to London will be 
about half an hour shorter than in the 
707 or DC-8. Along the route, the pilots 
wil never be out of touch with VHF 
ground stations. Eventually, they will 
bounce direct-voice communications via 
satellites in parked orbits 22,000 miles in 
space. 

In addition, Pan Am pilots will be 
guided by a new super-sophisticated AC 
electronics inertial navigation system that 
will give them their position in space with- 
out any outside radio beams. It uses the 
same techniques that were used to guide 
Apollo astronauts to the moon and back. 
Once set, it provides the position of the 
aircraft. regardless of wind shifts and 
changes in direction or attitude of the 
plane. 

There you have it: a brief pilot's eye 
view of the new jet giant. Soon you'll be 
getting your own first-hand glimpse of this 
new sky ship as it ushers in a great new 
era in aviation. Gs! 
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PS EXCLUSIVE 


115 days and 5,600 miles out of Ireland, Verity 


Verity sailed from Fenit, Ireland, 
on May 22. He planned to reach 
Florida about three months later. 


yage ended, like Columbus’, at San Salvador 


Verity landed on San Salvador 
Sept. 13 after covering 1,000 
miles more than expected. 


| 20-Foot Open Boat 


Part 2: Wild Seas, 
Broken Rudders— 
and Home Safe 


By WILLIAM E. VERITY 


Wai we made it. But my little St. 
Brendan and I had to run a perilous course 
down the coasts of Southern Europe and 
North Africa, then across the Atlantic to 
San Salvador. 

Adverse winds, fire, dense fog, wild 
seas, rudderless drift, hurricanes, flat 
calm, hunger, violent lightning, and ex- 
haustion—I met them all. There were 
even a few man-made perils, like sitting 
on my sextant and fighting off rescuers. 

The most difficult part of the trip was 
letting go the tow line from Jack Moriar- 
ity's oyster boat at the mouth of Tralee 
Bay, Ireland. It was 1:50 p.m. on May 
22: the moment of truth when I won- | 
dered if I'd done the right thing. 

For the next five days I came close 
to turning back. Unfavorable winds 
threatened to blow me onto the Irish 
coast, a rocky seascape with sheer cliffs 
as high as 200 feet and few sandy 
beaches. Then the wind shifted into the 
northeast and I sailed for 40 hours out 
of the next 48 at the steering oar. 

Continued 


Photo courtesy Bahamas News Bureau 


Bearded and tanned, Bill Verity grasps the tiller 
of his little boat's steering oar. He's standing in 
the after hatchway. Gaelic letters on the side spell 
"Fenit, County Kerry," the St. Brendan's home port. 
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Verity often steered for 18 hours strai 
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original, wouldn't work with his automatic steering device. 
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Sharks ate most of Verity's 
clothes when he dragged them 
behind the boat. Long johns, 
worn early in the trip, survived. 
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Lying below deck where he slept, 
Verity uses the radiophone. His 
25-watt Heathkit had a 50-mile 
range, exceeding expectations. 


ght. The new oar, unlike the 


Twice the rudder bro 


Steering trouble plagued Verity 
the 55th day on. First the origin 
broke in half at a weak point. 
clamped on a plywood splint ( 
On the 76th day, rough seas sna 
the rudder off completely. Atte 
to piece together another oar 
parts of the boat failed, leavin 
St. Brendan rudderless for nine 


Nine days out, despit 
continued bad weather, 
was heartened to see th 
azure-colored water, Sar 
gasso weed, and sea turtle 
that mark the northe 
branch of the Gulf Str 
due west of the Scillies. 

| saw fire. The followin 
night I was resting belo 
deck when through the oper 
hatch I saw a burst of flam 
from the port running light 
Its plastic lens had falle 
into the kerosene flame an 
caught fire. I grabbed a CO 
extinguisher and  quickl 
shot out the flame. 

All of the 14th day wa 
spent in dense fog listenin 
to four ships, or one shij 
four times. It's a hairy ex- 
perience to be in a small 
boat so close to the big guys 
that you can feel the vibra- 
tion of their horns and hear 
the chu-chu-chu of their 
propellers hitting the water. 

About noon on the 18th 
day a heavy swell started 
coming out of the southeast. 
I call these "''pressure 
waves," the first hint of bad 
weather. Sure enough, six 
days later a sou'wester blew 
in like hell. The glass kept 
dropping and I laid to on 
the sea anchor for the next 
70 hours. By the next night 
—one of roughest I had— 
the sea was breaking wildly. 
Swells were 150 to 200 feet 
from crest to crest, a good 
25 feet high. But the St. 
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ting him adrift j y. - = A, 


i Guard cutter Sagebrush an- 
ed radio distress call. From scrap 
ial aboard the ship, he and the 
' made a new oar and fittings. A 
1teer helped him secure oar to 
Irendan (photo series below) while 
z shark swam around rubber raft. 
y thinks volunteer deserves a 
nendation for outstanding work. 


3rendan just rode steadily 
ip and down on the waves. 

That afternoon I came 
m deck and saw three fin- 
rers sticking up from the 
orizon. When I turned on 
he radiophone and called 
CQ, an American voice an- 
swered. It was Captain 
West of the tug Rhino, 
wowing a 290-foot-high oil 
rig to Amsterdam. I would 
nave liked the steak din- 
ner he offered, but the seas 
were just too rough. 

Forty-one days out I 
sighted Madeira. It looked 
like a beautiful island and 
I wanted to go ashore badly. 
There wasn't time—I'd 
started six weeks late. 

The 55th day brought 
trouble that dogged me the 
rest of the voyage. Some- 
time before, I had noticed 
what looked like a scratch 
in the varnish of my steer- 
ing oar. Suddenly the 
scratch turned into a crack 
and the oar, of three-inch- 
thick timber, broke in half 
between the upper bearing 
and the pivot. 

I cursed a while and 
stamped my feet, then got 
to work. Luckily I was 
able to clamp the two pieces  $* 
together. But would the 
oar last another 2,800 
miles? 

The water was jet black. 
Just before midnight of the 
76th day I found out. For 

Continued 


Pnotos courtesy U.S, Coast Guard 
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Verity soon tired of dolphin filets broiled over a 
propane stove. Dolphin were easiest to catch. 


two days, after seeing a prop-driven hur- 
ricane hunter fly over, I had been expect- 
ing rough weather. Now it was here: 
The sea was a mass of huge greybeard 
combers, the water jet black. Wind 
screamed through the rigging. I was all 
wrapped up in brails [sail ropes], sheets, 
halyards, lifts, braces when I heard “ping.” 

Next morning I found that the pin 
holding the steering oar in place had 
sheared off. A good thing, actually. If 
the pin hadn’t snapped, the oar might 
have taken part of the hull with it. 

For the next nine days I drifted help- 
lessly, wallowing broadside in the trough. 
Drenched with frequent rain squalls, 
braced against howling winds and the 
boat's 45-degree rolls, I worked franti- 
cally to make a new oar. Without one I 
could never get under way again. 

First I unlaced the sail from the yard- 
arm. Using this spar as a handle, I 
added plywood strips from my bunk to 
form a blade. But with only the small 
steadying jib set, there wasn't enough 
sail area to get the boat turned down- 
wind. So I dismantled the oar and re- 
rigged the yardarm and mainsail. 

Next, I tore out all the pieces of ply- 
wood I could spare—parts of lockers, 
floorboards, even stringers. The oar I 
made from these had too small a blade 
area to control the boat. 

All along I had been calling “PAM” 
(priority call) over the radiophone, 
hoping to get a timber from some pass- 
ing ship. No one had answered. A 
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Fresh water never ran out. Verity had 70 gallons in 
plastic containers, even bathed in it weekly. 


tanker had passed about eight miles 
away and, incredibly, failed to see my 
flares or signal mirror. Discouraged after 
six days of rolling in the trough, I called 
“Mayday” on the 82nd day out. It was 
the first time I had broadcast a distress 
call in all my years of boating and a 
damned hard thing to do. 

A ship about 300 miles away, I fig- 
ured later, heard my call. The signal 
must have skipped just right. He prom- 
ised to relay my request for timber to 
the Coast Guard. Later that day an air- 
sea rescue plane flew over and dropped 
survival equipment—but no timber. A 
cutter was on its way, they radioed me. 

Coast Guard help. Three days later the 
Sagebrush steamed over the horizon and 
found me. At first the cutter's orders 
were to hoist the St. Brendan on deck 
and rescue me. I insisted that timber, 
not rescue, was what I wanted. After a 
flurry of radio messages between the 
Sagebrush and Washington, I was 
brought aboard to make another oar. 

The entire crew pitched right in— 
turning bolts on the lathe, making wash- 
ers, helping me drill holes. From the 
captain to the boot seamen, they were 
wonderful. When we'd finished, a young 
volunteer helped me secure the new oar 
to the St. Brendan. 

Under way again, I found the new oar 
steered all right by hand. But I never 
got it balanced well enough to hook up 
the automatic steering device. From then 


[Continued on page 187] 


Aluminum- 
Framed 
"Houses 
That Go Up 


Horizontal members are bolted in 


e ing 25 pounds can be carried eas- place. Being lightweight aluminum, 
In a Day ily to a building site and erected they need no special equipment 
quickly by nonprofessionals. for lifting or positioning. 
& - 


What does a real-estate 
' agent do when would-be 
home buyers outnumber 
available houses? San 
| Francisco's Tom Heeney 
answered the question 
with an idea and a new 
' company. His Modular 
. Manufacturing Co. pre- 
fabricates all-aluminum 
homes that can be 
trucked to a prepared 
site and erected by five 
men in one day. 
+ 'The houses are framed 
by extruded aluminum 
Pstuds and prewelded 
trusses. The extrusions 
have built-in raceways 
for wiring. Exterior pan- _panel—between previously erected studs. Door and windows can be varied. 
els can be made of a 
variety of materials, in- 
cluding glass; interiors 
b are formed by an assem- 
bly of movable parti- 
tions, acoustical ceiling 
tiles, and vinyl floors. 
Prefabricated kitchens, 
bathrooms, doors, and 
plumbing-and-heating 
,units are included. | 
'The low-cost unit can 
‘be assembled in many 
ways, and can be used 
for motels, offices, and 
homes of varied design. 


Completed vacation home, enclosing about 1,150 square feet, took about 
eight hours to put up. Package includes fixtures and plumbing. 
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Why Not 
Buy a 
GOOD 
Paint 
Brush? 


There’s more reason than ever to shop for quality—a new bristle 
material that lets you use the same brush in all types of paint 


By A. J. HAND 


espite recent developments in toss- 
away foam applicators, there’s still a 
definite place for top-grade bristle brush- 
es. In fact, the brush market is so healthy 
that a major supplier of bristle material 
has just climaxed years of expensive re- 
search with the announcement of a new 
bristle they expect to revolutionize the 
industry. As PS went to press, a careful 
search of the display racks of major brush 
makers failed to turn up a sample of the 
new bristle, but it’s something you can 
expect to encounter during the coming 
year. 

Until now, the brush rack at your hard- 
ware store most likely was split into two 
bristle categories—natural and nylon—with 
a notice that you should buy the former 
for oil-base paints, alkyds, varnish, and 
shellac; the latter for water-base, vinyl- 


Nylon bristles, magnified about 10 times, show 
how ends are flagged by brush manufacturers. Split 
ends soften tip of brush, help it to spread paint 
more evenly. Orel bristles will get same treatment. 


| 
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acrylic, and latex paints. The main 
reason: Hog bristle goes limp in water. 
Soon you'll see a third category on the 
rack—an all-purpose brush with bristles | 
of Orel, a polyester Du Pont has de- 
veloped specifically for paintbrushes. 
The question is, with their Tynex nylon 
monofilament established as the standard 


» 


Style of brush dictates how you hold it. Long, slim handle of 
beveled sash brush on facing page is held like pencil for finger- 


Three basic handles on standard 
brushes are (above, left to right): 
flat, beavertail, and Kaiser. Holes 
in latter two are for storage hang- 
ing to keep weight off bristles. 


tip control. Wall brush, above left, is held by block, with beaver- 
*^i| handle between thumb and index finger. Above, right, is 
varnish brush of natural bristle—soft, to minimize brush marks. 


of the industry, why should Du Pont work 
so hard to produce a different bristle? 
'The answer, of course, is that it's better, 
combining the best qualities of natural 
and nylon bristles. It's not expected to 
replace nylon because brushes are needed 
for so many different purposes there's 
room for many special types. What Orel 


Cutaway demonstrates how parts are held together. 


Bristles are spaced with plugs that form pockets to 


may shoulder aside is natural bristle. 

'There's an irony, here, because it was 
an attempt to duplicate hog bristle that 
led Du Pont into this research, 15 years 
ago. All quality brushes were once made 
from the bristles of Chinese hogs. During 
World War II, the U.S. Navy asked Du 
Pont to develop a substitute. In 1953, the 


Continued 


hold paint. Cheap brushes use more or larger plugs 
to save on expensive bristle, so brush drips paint. 
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| , | | 
How's your BRUSH IQ? 

If you had to ask for one of these brushes at your 
hardware store, would you know what to call it? Test 
yourself by writing the name of each brush opposite 
the proper number; then check yourself against the 
answers printed upside down, below. 


| 
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resulting tapered nylon monofilament was 
trademarked Tynex. And though it ulti 
mately replaced natural bristle for water- 
base coatings, Tynex didn't match it i 
density and resistance to alcohol solvent. 
Orel does. For the occasional painter| 
who wants a quality brush on hand for a 
variety of finishing jobs, Orel could be 
the answer. You'll be able to identify i 
by its deep brown color. 

Buy the best. Whatever your choice of 
bristle, think of a paintbrush as a quality 
tool. The longer you use it, the more ex- 
pert you become with it. So why waste 
money on an inferior tool that you'll 
throw away before you get the feel of it? 
And a quality brush does a better jo 
from the first; it flows paint on evenly, 
without brush marks. A cheap, stiff brush 
makes you waste time trying to smooth 
out brush marks with the tool that caused 
them. 

A good brush holds more paint—with- 
out dripping—for a faster, neater job. It 
won’t deposit loose bristles in your finish. 
The bristle in a good brush will be long, 
tapering smoothly from heel to tip to give 
a smooth flexing action. You can test for 
this by pressing the bristles against your 
palm. They should bend more at the tip 
than at the heel. A close look at the tips 
will tell if they’re flagged (see photo). 

Be sure the brush is comfortable to 
hold. A good ferrule will be made of 
heavy, rustproofed metal, firmly attached 
with screws, brads, or rivets. The flimsy, 
crimped-on ferrules of cheap brushes 
don’t hold the bristles securely. To check, 
try to wiggle the ferrule on the handle 
before you buy. 

Match brush to job. For large areas, 
such as walls or floors, use a wall brush. 
Sizes range from three to six inches, but 
most people find the four-inch size least 
tiring. For woodwork, use a trim brush, 
two to three inches wide. A sash brush is 
designed for narrow window sash; the, 
bristles are slightly stiffer and designed 
to “cut” well—that is, paint a clean, 
straight line with no fuzzy edge. Sizes 
run from one to two inches. Your choice 
of shape—round, flat, or beveled—is a mat- 
ter of personal preference. 

For flawless finishing with varnish and 
enamel, use a quality varnish brush.‘ 
The soft bristles reduce brush marks.. 
Sizes run from one to three inches. Ws 
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, PERSONAL-USE REPORT 


| You Don't Need an 
5 Electric Outlet to 
- Make Movies at Night 


le 


By HARRY SAMUELS 


How do you make a color movie of a guy 
fishing at night when you’re miles away 
" from an electrical outlet? Simple. Get Syl- 
vania’s Sun Gun movie light SG 77—a battery- 
powered unit that provides all the light you'll 
need. It works off a powerpack that you carry 
over your shoulder or clip to your belt. 
Using the Sun Gun as my only light source, 
I found I could shoot about 20 30-second scenes 
p on a full charge. My super-8 camera has a Fe 
built-in aperture indicator, and it showed the " "T " M TT 
: — | a IO outlet nee — SUN Gun movie lig WOrKS 
cm ele strong D s at A TIU [/9.5. off a nickel-cadmium battery pack that hooks 
yivania promises minutes OF Shooung on a qq your belt or can be carried on a shoulder 
full charge; I got that and more. strap. The pack and gun total three pounds. 
Light output drops sharply when the battery z a 
pack needs recharging, so there's never a ques- 
tion of whether there's enough light for shooting. 
Besides the Sun Gun, your $119.95 buys a 
» mounting bracket, battery pack and charger. 


eB 
ASA 


! I BRACK 
i à MS 2 With beam set at ''spot," this picture of PS 
Sn. | Detroit Editor Jim Dunne was made from a 
distance of 15 feet—practical maximum for 
an average scene. Aperture was f/2.8. Beam 
can be switched to “flood” for wider-angle 
coverage, but light output is cut one stop. 


PN SUN GUN 


Foam-lined attache case holds movie light, battery pack, 

and charging unit, plus handy extras. Dichroic filter (an 

optional accessory) changes color temperature of light so 

it can be used with daylight film instead of film intended 
. for artificial light. Not visible is shoulder strap. 


Battery pack nests in charging unit. It can be re- 
charged with house current, or from your car's lighter 
socket by means of accessory cable in foreground. 


How to Pick the Righ 


The axle ratio that’s best for 
trailer-towing does not give best 
gas economy. Here’s why 


By JAN P. NORBYE / PS Automotive Editor 


|^ case you have been mystified when 
experts talk of optional “acceleration” 
or "economy" axle ratios, you're not 
alone. I get letters asking for informa- 
tion on this subject all the time. 

'The axle ratio, in a nutshell, is the ratio 
between the pinion and the ring gear in 
your rear axle. If, for instance, the pinion 
has nine teeth and the ring gear 28 teeth, 
your axle ratio is 3.11:1. The pinion re- 
volves 3.11 times for one full turn of the 
ring gear. 'The pinion rotates at the speeds 
of the propeller shaft, and the ring gear 
dictates the speed of the rear wheels. 

The car makers choose the standard 
axle ratio on a basis of acceleration and 
speed requirements, need for hill-climbing 


ability, fuel-economy goals, and noise- 
level limits, while taking into account 
available engine torque, vehicle weight, 
wheel and tire size. The transmission 
plays only a minor part. 

A numerically low axle ratio will give 
higher vehicle speed for a given engine 


speed. With a high axle ratio, your en- 
gine will run faster at any given road 
speed. The high ratio gives better accele- 
ration but raises noise levels and fuel 
consumption. 

If you're used to thinking of a speedy 
car as a high-geared car, this may seem 


How different axle ratios affect performance of a 250-hp., 4,000-pound cai 
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Axle ratio 

Overall gear ratio 1st (3.03:1) 
Overall gear ratio 2nd (2.18:1) 
Overall gear ratio 3rd (1.39:1) 
Overall gear ratio 4th (1.00:1) 

Top speed 1st (m.p.h. at 5,000 r.p.m.) 


Top speed 2nd 


Top speed 3rd 


Top seed Atn -. | 166| 156| 146] 137 ORC 
Tractive effort 1st (pounds at 3,000 r.p.m.) | 1,386 | 1,480 | 1,572 | 1,675 | 1,788 | 1,860 | 1,936 | 2,040 | 2,255 2,368 - 


Tracie ert 2nd 000 iens 1o iato 120 100 1390 Lata 168 1700. 
Tractive effort 4th 


aso] am| s20] ssi| seo| 612| sao} 672| Tea) 700° 
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RING GEAR 


Axle ratio is the ratio of speed reduction from the 
propeller shaft to the axle shafts (and also the 
torque-multiplication ratio in the final drive unit). 
It determines performance and economy in a car 
once its power-to-weight ratio has been fixed. 


confusing. Think of it this way: high 
gear = low ratio. By low I mean numeri- 
cally low. A 3.36:1 ratio is lower than a 
4.11:1 ratio. The car with the 3.36 axle 
will have a higher top speed than the car 
with the 4.11 axle, and it’s therefore quite 
logical to call it a higher-gear car, as some 
do. But its axle ratio is lower. 

Take a look at the chart on the opposite 
page. You have a choice of axle ratios 
from 2.41 to 4.11. The car is a 4,000-pound 
sedan with a 250-hp. V-8 that peaks 
around 5,000 r.p.m. Maximum torque is 
300 pounds-feet at 3,000 r.p.m. For the 
sake of clarity, let's say it has a four-speed 
manual transmission (this avoids calcu- 
lations involving the hydraulic slip of an 
automatic). Now which axle is the best 
for your needs? 

Suppose you drive long distances with 


a lightly loaded car. Take the 2.41 axle— 
it will give you the best fuel economy by 
letting the engine loaf along at 2,110 r.p.m. 
when the car is doing 70 m.p.h. Engine 
noise will be low, and it should last for a 
million miles! 

It will never reach its theoretical top 
speed of 166 m.p.h., because the engine 
won't have enough power to overcome 
aerodynamic drag. It's really a built-in 
overdrive! Acceleration in any gear, at 
any speed, will be slower than with an 
identical car that has a higher axle ratio. 

For city-and-suburban driving, you'll 
want more zip than that, and with all the 
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HORSEPOWER 


2,000 3000 4,000 5,000 RPM. 


2 50 75 100 MPH. 

Power output rises with r.p.m.—up to 
a point. The relationship between en- 
gine r.p.m. and road speed is totally 
dependent on the axle ratio. The above 
graph shows the top gear (direct drive) 
curve only. The axle ratio here is 3:1. 


HORSEPOWER 


2 50 75 100 MPH. 

Use of the indirect gears makes a sub- 
stantial torque multiplication possible 
(at the cost of losing vehicle speed). 
For maximum acceleration, shifts 
should be made at peak r.p.m. Never 
let engine speed fall below peak torque. 


HORSEPOWER 


stopping and starting, you won’t be worrying too 
much about gas mileage, anyway. So you take the 
2.91 axle—a good compromise which still gives 
you a fairly quiet car at turnpike speeds. At 70 
m.p.h the engine will turn a moderate and fairly 
economical 2,550 r.p.m. 

If you have an air conditioner, the 3.11 axle may 


be better. That’s because the air conditioner uses 


some of your power—up to eight hp.—and you will 
want to speed up your engine to compensate for 
the drain. 

If you will be towing a trailer, you will want the 
3.36 or 3.55 axles, depending on the trailer and 
load weights. The 3.91 and 4.11 ratios are “ac- 
celeration” ratios, favored by drag racers, giving 
a tractive effort far beyond the wheelspin point. 
Put two drag racers of equal skill in identical cars, 
one with a 3.91 axle, the other with the 4.11 axle, 
and the latter will win the standing quarter-mile 
every time. 

What is tractive effort? That is the pull avail- 
able to move the car. It is proportional to en- 
gine torque. Now it doesn’t take 4,000 pounds 
of tractive effort to move a 4,000-pound car. On 
level ground, you can move it off the line very 
well with 500 pounds of tractive effort. The power 
used to maintain a steady speed is even lower. A 
250-hp. engine gives you a large power reserve 
throughout the speed range of the 4,000-pound 
car—even with the 2.41 “overdrive” ratio. At 
3,000 r.p.m. in top gear, it delivers 460 pounds of 
tractive effort. That’s 99 m.p.h., and how much 
faster it can go after that depends on the point 
where aerodynamic drag uses up the engine’s full 
power reserve. 

With the “acceleration” ratios, top speed is 
limited by peak engine r.p.m. and not by a lack 


HORSEPOWER 


200+ 
POWER AVAILABLE 


POWER RESERVE | 


^ POWER USED 
a— b. 


20 65 100 MPH. 


This curve shows the power required to 
maintain constant speeds. The main 
reason for the sharp rise is aero- 
dynamic drag at high speeds. Other 
power parasites are friction losses in 
drive train, rolling resistance in tires. 
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Comparing the power-output curve with 
the power-consumption curve in this 
chart indicates a 125-hp. power reserve 
at 75 m.p.h. The power reserve is 
necessary for climbing hills, passing, 
hauling extra loads (luggage or trailers). 


A. 


* 


+ 


of power. When the car with the 4.11 axle reaches 
0,000 r.p.m. in top gear, it still has a power re- 
serve; but if the engine won't turn any faster, the 
automobile just will not accelerate beyond 97 
miles an hour. 

Now that the full importance of the axle ratio 
is clear in your mind, it's time to tackle the trans- 

“mission. It's there to produce more torque than 
is available at the flywheel. It does this by trading 
speed for power. By shifting to a lower gear, you 

. Speed up the engine and slow down the drive train 
to gain more tractive effort. 

Transmission gear ratios. They're really no dif- 
ferent from axle ratios. The chart shows you that 
by shifting down to third in the car with the 2.56 
axle, you obtain an overall ratio of 3.55:1—exactly 
the same as you have in top gear with the 3.55 
axle. Check it for tractive effort: It will be 672 
pounds in either case. 

From the chart you can see exactly how the 
axle ratio modifies the overall gearing of the car. 
The ratios in the four-speed transmission remain 
unchanged, but the overall first-gear ratio ranges 
from 7.31 to 12.47, for a tractive effort that varies 
between 1,386 and 2,365 pounds—or almost twice 
as much. 

Have you got the wrong axle ratio in your car? 
Changing axle ratio in older cars is possible, but 
it may involve a whole new axle unit. You can 
check on parts availability and installation proced- 
ure at your local dealer. When ordering your 
next car, check the specifications carefully for 
optional axle ratios, and get the one that gives you 
the best compromise—for your needs—between 
performance and economy. 

That’s what it all boils down to: making the 
right choice. B 
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RESERVE IN TOP 
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IN THIRD [| 


100 M.P.H. 


HORSEPOWER 
2007 NORMAL RATIO 


FUEL CONSUMPTION 
MPG Z 


9,000 R.P.M. 


Zones of fuel consumption show how 
the low ‘‘overdrive’’ axle ratio offers 
best gas mileage. The high “‘accelera- 
tion" ratio condemns the car to high 
fuel consumption as the engine con- 
stantly runs at needlessly high r.p.m. 


HORSEPOWER 


The difference in power requirement 
varies with the choice of axle ratios. 
"Overdrive" (C) moves power require- 
ment down the r.p.m. range, while a 
high ratio (B) indicates a higher engine 


speed in relation to the power need. 


The power reserve can be substantially 
increased by changing down. At prac- 
tically the same speed, the car has 
higher tractive effort in third gear than 
in top, and will accelerate faster in 
third, until peak r.p.m. dictates upshift. 


Third gear offers maximum acceleration 
as long as the third-gear power curve 
is higher than the top-gear power curve. 
Ideal shift point is C, for the AC line is 
higher than the BC line. Then top gear 
is called for, since CE is higher than CD. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 
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Beetle’s cousin > 


Going low, fast, and mod, this 
sleek derivative of the 100LS 
front-drive sedan has a 141- 
inch engine that delivers 115 
hp. with twin carburetors. The 
Audi 100, made by Auto Union, 
a VW affiliate, has disk brakes 
all around; its nearly flat 

rear window is electrically 
heated to keep it clear. 
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« Shockproof shocker 


Here's the latest in electrical 
haberdashery—shown off by a 
British linesman after sitting 
on a live 400,000-volt line. 

His shockproof suit of stain- 
less-steel mesh and cotton 
was developed by the Leather- 
head, Surrey, lab of the 
Central Electricity Board to 
permit safer line maintenance. 


Watch the birdie! ^ 


Too honest for portraits, this 
copying camera has an imag 
accuracy down to .0001 inch 

The six-ton camera, said to b 

the world's largest, is use 

to photograph microscopicall 

fine detail of printed-circui 
layouts at Cinch-Graphik's new 
California plant; it occupies 
two specially built rooms. 


For tomorrow’s spacemen: 
* home away from home» 


Before American astronauts 
head for Mars, they'll probably 
take up housekeeping in a 
space station that could look 
very much like this artist's 
conception. The station, by 

_ North American Rockwell's 
Space Division, Downey, Calif., 
would house a 12-man crew. 
Circular ports at top and bot- 
tom are for docking supply and 
crew shuttles. The orbiting plat- 
form—partly built in space— 
would be divided into com- 
mand and control areas, crew 
quarters, laboratories, and 
physical-conditioning areas. 
Development of a space station 
for use both as an observation 
and launching platform has 
long been considered an im- 
portant next step after Apollo. 


- 


| 


A Commuter runabout 


In a pinch you might park this 
station wagon nose-to-curb: 
It's only seven feet long. 
Germany's Delta II, still a 
prototype, was designed by 
Dornier of wartime Luftwaffe 
fame. It's glassed all around, 
seats four back-to-back, has 

a rear engine. Sliding doors 
ease entry and exit. 


M uA | (oos 95 < Businessman's taxi 


As a companion to the corpor- 
ate jet, which is alleged to 
save time for the busy execu- 
tive, Lear Jet Industries will 
shortly offer the first twin- 
turbine businessman's copter. 
It's intended to save time 
getting from plant to airport, 
could make it practical to use 
distant, less-crowded fields. 


T 
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Soviet ski pusher > 


With all that snow in Siberia, 
Soviet skiers should welcome 
this 24-pound backpack. 
Driven by a four-hp., two- 
stroke engine, its shrouded 
pkopeller would scoot a skier 
along at 20 m.p.h. The rig 
has a fist-grip throttle and 

a quick-release harness for 
jettisoning in a spill. 
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« Spaceman's spacegirl? 


A secretary who'd rather work 
at a console than a desk may 
not have to wait long. At this 
West German prototype she'd 
take calls and dictation on a 
headrest phone, type letters 
for electrophotographic copy- 
ing. Records would be filed on 
tape and microfilm for viewing 
and playback at the desk. 


Weld checker y 


Radar-like pulse echoes help 
this inspector check for weld- 
ing flaws high up on New 
York's World Trade Center. 
The 110-story towers, to be 
the world's tallest, are being 
built on rivetless frames. 
Pulses viewed on a screen 
(below) pinpoint defects, tell 
what needs to be done. | 


A Mini-muscle 
Squeezed into a plastic case 
about 214 by 31^ inches, 
iIDelco's new lead-acid Ener- 
gette (battery, that is) delivers 
mower bursts up to 100 amps 
for starting motors, running 
ools or equipment. Spillproof 
and rechargeable, it comes 
in two- to 14-volt sizes ranging 
from 1^ to 414 inches high. 


^ Moon buggy Over the waves in a robot sailboat A 


Some kind of vehicle probably The rigid, foam-filled sails of this new craft might throw 
will be carrying astronauts and a curve to the ordinary Sunday sailor, but they're important to 
their lunar experiments over the computer-controlled navigating system of RCA's unusual 
the moon's surface by 1971, SKAMP (for Station Keeping and Mobile Platform). Half raft, 
And it might well be this one. half buoy, the circular craft can navigate itself to any 
The 400-pound moon cart, a point on the world's oceans, then sail a tight back-and-forth 
joint design by Boeing and course to hold position for as long as a year. Movable 
General Motors, would be rudders as well as sails respond to navigation signals from 
front-powered by batteries. Its ship, shore station, or satellite. The SKAMP is intended 
expected speed: 10 m.p.h. for ocean charting, research, or weather monitoring. 


« Four-door fun car 


For motoring off the highway, 
the new slab-paneled VW 

181 uses reduction gearing to 
the wheels to raise ground 
clearance to over eight inches. 
The top folds down and side 
screens are detachable. It’s a 
utility vehicle, too: Back 

seats drop flat to form a 
three-foot-long cargo platform. 
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What it’s like when the computers take over A 
The boss of this Japanese warehouse is a computer; the ‘‘work- - 
men” are three traveling cranes that roll back and forth between 
giant bays and reach up into racks to fill orders. The 11,000- | 
square-foot warehouse is completely unmanned. Called the 
Auto-Stack Building, it was constructed by Ishikawajima-Harima 
Heavy Industries for Tokyo Shibaura Electric Co., makers of 
Toshiba electronic equipment. Computers keep a running inven- 
tory, tell the cranes where to store merchandise and where to 
pick it up. A total of 1,536 pallets—each approximately four 
feet square—are stowed on separate racks. 


^ Custom fitting 
When the trainer finishes 
pumping up the 12 air pads in 
this football helmet, the 
player will have a perfect fit. 
Time: about 60 seconds. Pads 
give protection, too, along 
with the shell, fluid cells, 

and plastic foam. The Micro- 
Fit helmet is made by Riddell, 
Inc., Des Plaines, III. 


Mini-lodge » 

A fiberglass ski lodge that 
sleeps four and has room for 
bath and kitchen facilities 
may point the way to new pos- 
sibilities in factory production 
of housing, say the Owens- 
Corning Fiberglas people, 
who displayed it recently. 
Made in Japan, the lodge is 
seven by 12 by nine feet high. 
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AA high-riding smt - the — 


hiant revolving pontoons fitted with spiral blades take this 

raft through water, swamps, and muck. Being built and 

ested by Chrysler for the Navy, the prototype RUC (Riverine 
Jtility Craft) outperformed all types of conventional craft 

n some of the nation's most rugged swamplands. The hull rides 
zom pletely clear of the surface because all of the required 
lisplacement volume is provided by the buoyant rotors. Blades 
end to clean themselves as they turn. On hard surfaces, the 
:raft rolls sideways, with both pontoons moving in the same 
lirection. Two 440-cubic-inch V-8 engines power it. 


Baby brother A 


Newborn baby brother to the 
Renault 16, Model 12 is the 
company's latest front-drive 
car. Its 60-hp. engine lies 
ahead of the front axle, with 
a central differential and 
four-speed transaxle behind. 
The four-door body has an 
aerodynamic form to reduce 
wind resistance and tail lift. 


« 140-m.p.h. office 

For the executive who can't 
stop working, here's the Jensen 
Director, complete with built- 
in radio-telephone, Dictaphone, 
typewriter desk, twin filing 
cabinets—even food compart- 
ment, TV, and electric shaver. 
Price in England: £6,581— 
close to $16,000. Speed: 140. 
Bring your own secretary. 
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IN TOOLS 


Compact router > 


Boasting features previously 
found only on expensive 
models, Stanley’s 34-hp. Job/ 
Master now lets you match 
skills with pro cabinetmakers. 
The six-amp motor turns up to 
23,000 r.p.m., has flat top so 
you can up-end it for easy one- 
wrench bit changing. Dial 
permits precise depth settings. 
Introductory price: $44.95. 


Internal pipe wrench > 


Turn this insert with a stand- 
ard wrench and the cam action 
of the knurled eccentric gives 

a nonslip grip on the inside of 
nipples and fittings, for loosen- 
ing or tightening in tight spots; 
eliminates damage to threads. 
In nine sizes from 144" to 2'*; 
Roddick Tool Co., 1023 N. 
Pauline, Anaheim, Calif. 92801. 
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« How sharp can you get?| 
Plenty, with this sharpener | 
that lets you put a hand-honed 
edge on tin snips, scissors and 
shears in seconds, without 
prior skill. Made of spring steel 
in convenient pocket size, it's 
$5.20 from Clifford Coffelt, 909 
Hayter St., Dallas, Ore. 97338. 


« Toolboard organizer 


Plastic tool holders turn any 
perforated panel into a storage 
board that lets you see at once | 
if tools are missing. Locking | 
action of hooks lets you remove 
tools without loosening holders; 
molded shapes nest tools. Set 
of 19 is $4.95 (plus 60 cents 
pp.) from Dorusco Plastics, 
Box 53, N. Tonawanda, N.Y. 


« Wen joins the double- 
insulation parade 


Starting with three of its most 
popular power tools, Wen 
Products now enters the 
double-insulation market. The 
920 Zipp saw, far left, the 909 
reciprocating All saw, top (both 
two-speed models), and the 
930 professional hand plane 
have XX added to their model 
numbers in the double-insu- 
lated versions shown. List price 
for each: $49.95. Current- 
carrying components are iso- 
lated from touchable metal 
parts; handles and motor caps 
are plastic. 


. Zap! it’s a light gun > 


Flameless heat gun may revo- 
utionize soldering and brazing. 
AEROray plugs into house cur- 

rent, provides uniform heat 
around a joint with Sylvania's 
1,000-watt tungsten-halogen 
amps like one held at left. Man 
at right checks gun with its 
protective hood off. 


i 
y Portable bench grinder 


Though rugged enough for jobs 
tħe biggest grinders do, this 
compact version is easily taken 
irom your bench to the job. 

The secret’s in a lever-lock 
vacuum base that anchors the 
tool anywhere. The 414” 
wheels of the Thor 946 spin at 
3,400 r.p.m. Deluxe 947 has a 
high-intensity gooseneck lamp. 


« Contour scriber 


That last row of floor tile along 
a wall is a pain to fit around 
irregularities. But not with this 
adjustable tool. Just lay that 
row on top of the last whole- 
tile row, set scriber for tile 
width, and draw outline for 
cutting tile. $1.30; Charles 
Machine Co., Box 63, 
Springfield, N.J. 07081. 
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What's 


IN BOATING 


A tach that tunes in on your outboard 


A wireless tachometer to read the r.p.m. of your outboag 
motor? Right. The Synchro-Tach has an ultrasensitive receive 
that responds to the minute radio signals transmitted by spa 

plugs when they fire. The pulses are fed to a computer th? 
drives the meter. Accuracy? A claimed three percent. Distance 
Up to 50 feet, but the maker recommends no more than 10-1 
feet to reduce interference from outside sources. Naturall 

you can use the tach on any spark-ignition engine. Good, toc 
for tracking down radio noise. Price: $49.95. Hartman Maring 
65 Seventh Ave., Newark, N.J. 07104, makes i 


^ Fun-and-games craft 


Half-you and half-boat—that's 
the AquaDart, a 6175 -foot-long 
fun craft that busts through 
the surf at 25 m.p.h. Power: 
a 22-hp. inboard. The prop: 
amidships, under the thing. 
The rudder: your feet, moving 


For dock space in open water—floating modules 


Neither hurricane winds nor six-foot waves bother this ne 
mooring system, says its maker. Steel cables link four basi 
modules to form islands (above) or rows of docks. Eac 
module has a steel frame surrounded by polyurethane foar 
(for flotation) and encased in a high-strength, fire-resistay 
fiberglass shell. Island shown handles 16 boats up to 2! 
feet long, costs about $21,000. Modules can be switcher 


from side to side. The price: 
$995. Leisuredyne, 166 Ridge- 
dale Ave., Morristown, N.J. 


around, too. Options include a circular roof and swimming 
pool liner for the centerwell. ABC Marine Enterprises, 201 E 
Ogden Ave., Hinsdale, Ill. 60521, sells the Harbor Hosts 


Boat-trailer-camper » 


Mobile boat or amphibious 
trailer? NaviCamper is both. 
Crank down the pontoons and 
it's ready for the water (trolls 
with a 314-hp. motor, hauls 
skiers with 55 hp.). Crank 'em 
up, and it's a trailer or camper 
(sleeps six). Navicamper, 
5518 S. Country Rd. 18, 
Minnetonka, Minn. 55343. 
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Ticket saver > 


|Get off the gas, Dad, when this 
device beeps. It’s an eight- 
ounce radar detector that clips 
to your sun visor to warn you 
when you're approaching a 
radar zone. Legal in all states 

- except Va. and Mass., says 
the maker, Mutronic Products, 
Box 10306, Denver, Colo. 
80210. $44.95 ppd. 


j 


k Rubber reader 


Enough rubber in your tires to 
«eep you safe in winter driv- 
ng? This dial gauge tells you. 
It reads from O to 25/32", 
measures stud holes, tread 
Jepth, tread and retread 
rubber. Needle holds reading 
antil reset button is pressed. 
Automark, Jay International, 
Palatine, IIl. 60067. 
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VY Coffee break on the go 


Hook the handle of this coffee 
maker on the door, push the 
plug into your car’s cigarette 
lighter. Presto—nine minutes 
later, four cups of brewed 
coffee. Keeps coffee hot ther- 
mostatically; stays cool on the 
outside. Bon-Aire, 341 E. San 
Antonio Dr., Long Beach, 
Calif. 90807. 


DAR DETECT 


What's New 


FOR YOUR CAR 


< Helpful hook 


Trouble lashing down a Car- 


topped boat or luggage? Here’s 


a solution: Run the rope 


through E-Z On plastic hooks 
that lock tightly to the bumpers. 
They're handy aboard a boat, 


too, or around the house. Price: 
60 cents a pair. DeWitt 
Plastics, 26 Aurelius Ave., 
Auburn, N.Y. 13021. 


Ld posae A 


Distress signal V 


Hang this six-square-foot flag 
on your trunk, and traffic 

will swing safely around you. 
On the flag's opposite side, big 
letters cry HELP. Fluorescent 
colors plus a reflecting com- 
pound make signal especially 
vivid in headlights. $2.69 

from American Kit Corp., Box 
512, Lexington, Mass. 02173. 
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IN HOME 
IMPROVEMENT 


A For a Yule glow 


No wax will drip on your holi- 
day buffet (or your patio table 
next summer) if you use Ron- 
son’s butane candle with ad- 
justable flame. BU-T-LITE burns 
clean and odorless for 50 hours 
on a replaceable 250-gram 
container of fuel. $11.95 with 
frosted glass cylinder, 

Multi-Fill butane injector. 
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4 New 


A Surgeless furnace 


For winter retreats at your 
summer place, you need a good 
heating plant. Here’s a com- 
pact electric furnace from 
Carrier that operates on 10.5- 
kilowatt input for a 37,000- 
Btu heating capacity. Its three 
heater elements are actuated 
in steps to avoid power line 
surges. It weighs 85 pounds. 


Lock that hollers» 


A built-in battery-powered 
alarm sounds a shrill scare-off 
warning when this door lock is 
attacked, or when any attempt 

is made to force the door or 
the chain lock. A thumb lever 
operates the sawproof dead 
bolt from inside. Lock Alarm is 
$65 plus installation from lock- 
smiths handling 3M systems. 


No more sticky fingers 


Epoxies and other two-part 
compounds can now be mixed 
without mess or waste. Dev- 
con's Mix-Tube system has two 
tubes—a big one for resin, a 
small one for hardener. You 
squeeze the latter in, as shown, 
then mix by rolling the big tube 
between your palms. It then 
becomes your applicator. 


« One-tap fastener | 


You don't need a nail or screw 
with this re-usable nylon an- 
chor for hollow walls or doors. 
Just drill a 14-inch hole and 
insert a Jif-lok of proper length 
through the item to be mount- 
ed and into the wall. Drive the 
head down so that its flanges 
interlock, holding legs in split 
position behind wall. 


^ Shingle siding? No 


Rough-sawn Philippine mahog- 
any looks like random shingles, 
but it’s really plywood in four- 
foot-wide, 16-inch-high panels 
that are applied (with shiplap 
joints) to sheathed or open 
Stud walls, or even steep man- 
sard roofs. Leave it unfinished 
or apply a color stain of your 
choice. From Boise Cascade. 


Instant wall-to-wall A 


Nothing to peel off the back, 
no double-faced tape to lay 
down when you apply Arm- 

strong self-stick carpet tile. The 
sticky foam back grips the 
floor, yet tiles can be picked up 
to shift wear patterns. Tightly 
butted (right), joint lines 
disappear into swirl pattern. 
Also in solid colors. 


<Carry-home door opener 


Don’t be surprised if your wife 
totes home an automatic 
garage-door opener for you to 
install, Putting it up is a one- 
man cinch. A solid-state radio 
device lets you push a button 
in your car to raise the door 
(by electric winch) and turn 
on a garage light. From 

Ideal Security Hardware Corp. 


Electric shower heater> 


Want to install a shower where 
hookup to a hot-water line is a 
problem? This self-contained 
$40 rig gives you hot water 
when you open the cold-water 
valve. Resistance wire (safely 
encased in copper tubing) 
heats water to selected temper- 
ature in seconds. Flash Elec- 
tric, Box 1365, Hialeah, Fla. 
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IN ELECTRONICS 


A Talking book 


You don’t read this book—you 
listen to it or talk into it. 

lt’s Arvin’s 11-transistor CB 
transceiver—no license re- 
quired—that enables you to 
send or receive upto 114 miles. 
It works off batteries or AC 

(AC adapter is extra), has 
crystal-controlled tuning, 
55-inch whip antenna. $31.95. 


Private eye > 


Plug in this photoelectric pair 
and they’re ready to set off 

a burglar alarm, count the 
people passing by, or open a 
door. One unit throws a light 
beam (up to 50 feet); the 
other contains a photocell and 
relay system. They’re $19.95 
from Radio Shack, 730 Com- 
monwealth, Boston 02215. 
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How to buy a pound of pocket-size precision ! 


With this tiny precision tape recorder in his pocket or attachea 
to an instrument, a scientist is ready to record for hours. By 
using a multiple-track endless tape loop, BDI Mark,VIII units 

record up to 12 hours (15/16-i.p.s. model; six, hours for 1 75 
i.p.s. model). Units weigh around a pound, measure 1” by 3” b 
514" and 1” by 3" by 6" respectively. With external playback 
equipment (supplied), frequency response is 300 to 9,000 Hz. 

with distortion of three percent, signal-to-noise ratio of 35 d 

Units operate off mercury cells. Price: about $2,500 

Beacon Dynamics, 5 Beverly Rd., Pt. Washington, N.Y. 11050 


« For uptight wires 


Cable bundling is a cinch 

with these little self-locking 
ties. Just pull a tie tight 
around a bunch of wires. Nylon 
teeth in the mouth latch | 
securely onto serrations on the 
inner surface. Quik-Wrap ties + 
come in four- and 634-inch 
lengths. Holub, Sycamore, Ill. 
60178, makes ’em. 


i tos 


k Test-prod kit 


No need to change the entire 
est lead when your circuit 
ests require a different tip. 
Nith this Harvey Hubbell kit, 
'ou just snap in a new prod. 
<it consists of two sets (red 
ind black) of prod couplers, 
)hone tips, phono needles, 
illigator clips, and spade ter- 
ninals. At electronics stores. 
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Noisemaker » 


Checking for continuity? You 
need never take your eyes off 
your work with the Bleeptest. 
Just listen. A tone generator 
tells you when the circuit is 
complete. Unit hangs from 
your neck or clips on. Cost: 
$18 ppd. (without test leads 
or probes) from C. A. Briggs 
Co., Box 151, Glenside, Pa. 


Low-voltage control > 


With the little remote-control 
unit shown at right, you can 
run stereo sets, appliances, 

and small motors from distant 
points by means of single- 
strand low-voltage wiring. 

The Touch-Plate RC-1 consists 
of a transverter and momentary 
latching relay. You plug your 
device into it. $20 at stores. 


« Ear on the world 


Tune in the world with this new 
low-cost radio. Besides stand- 
ard AM, the Hallicrafters Star 
Quest has three short-wave 
bands: 2-5 mHz., 4.8-11.5 
mHz., and 11-30 mHz. It's all 
transistorized, works on AC or 
12-volt battery power, has 
automatic gain control. 

List price: $59.95. 
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« Bookshelf system 


Slimline is Harmon-Kardon's 
word for this new compact 
music system designed to fit 
gracefully on a bookshelf. The 
system shown has an AM/FM 
stereo receiver, record 
changer, and omnidirectional 
(360-degree) speakers. It's 
priced at $249.95. With stereo 
cassette recorder, it's $349.95. 
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Cooking fires call for a 


clean agent 


bon dioxide in this attrac- 
tive Fyr-Fyter; it leaves no 
residue or contamination. 


PRESSURE 


GAUGE 


like the car- 


Powerful new chemicals in neat 
packages make fire precaution 
practical for home and car—but 
which type is best where? 


By RICHARD C. SICKLER 


Theo old song “Keep the home fires burn- 

ing" could seem bitterly ironical to you 
someday unless you provide now for a way 
to stop the burning. Last year, U.S. 
homes averaged 1,650 fires a day, costing 


Three basic types of ee 


PRESSURE 
GAUGE 


OPERATING 


EXPELLANT 
GAS 


| AW WATER 
- Jl" LEVEL 


DISCHARGE 
TUBE 


IL, STRAINER » 
NOZZLE ‘ih 


Rubbish fires can gilts by 

B internal combustion. Never 
» E let trash pile up in garage, 
' keep a multipurpose ex- 

| tinguisher handy. as 


How to Buy HOME 


OPERATING 
LEVER 


Shop fires can start in 
electrical equipment. 
Put them out fast with 
bromotrifluoromethane, 
in General above. 


over 7,000 lives and a half-billion dollars 
in damage. The need for home extinguish- 
ers is obvious. 

If you're not adequately supplied, the 
chart on the following pages will help you 
decide which extinguishers to buy. Bear 
in mind that the type of unit should match 
the special fire threat of a given area. If 
you use the wrong type of extinguishing 
agent on a fire, you can do more harm than 
good. Squirting water at an oil or gasoline 
fire, for example, will spread the flames. 
Toss it on an electrical fire and you risk a 
bad shock. Yet a water extinguisher is one 


SQUEEZE-GRIP 
VALVE 


EXPELLANT 
GAS 


CARBON 
DIOXIDE 
GAS 


DRY 
CHEMICAL 


LIQUID 
CARBON ~ 
DIOXIDE |l 


SIPHON 
TUBE 


LIQUEFIED IS S 3 
GAS ne 


DISCHARGE 
TUBE 


STORED PRESSU RE, 
POW 


d 


LOCKING PI 
AND SEAL 


DISCHARG 
HORN 


Paint fires call for a big 
extinguisher. This Ameri- 
can LaFrance general-pur- 
pose unit is kept within 
15 feet of paint cabinet. 


of the best for dousing fires in paper or 
wood. 

Great progress has been made within 
this decade in the development of fire- 
killing chemicals. Leading manufacturers 
now make several types of extinguishers 
. for all three classes of fires listed in the 

chart. 

The multipurpose type. The most recent 
spews a powder (monoammonium phos- 
* phate) that kills Class A, B, and C fires 
effectively, and can be used anywhere in 
the house. The powder leaves a residue 
that must be cleaned up, however; it can 


| 


t 


FULLY CHARGED 


REPLACE CYLINDER 


ressure gauge at bottom of cylinder can be nuisance 
extinguisher must be removed from bracket for 
emi-annual check. Note how to read gauge, right. 


Engine fires need quick 
action on the road. Best 
2 place to stash this Kom- 
XE pact ABC unit is in its 
bracket, in the car trunk. 


IRE EXTINGUISHERS 


be harmful around food and is difficult to 
remove from appliances and motors. 

Another comparatively new agent, de- 
veloped by the Navy and known as Purple 
K, is actually potassium bicarbonate— 
very effective on Class B and C fires. It 
also leaves a powder residue. 

Oldest of the dry chemicals is sodium 
bicarbonate. Again, it has limited ability 
to kill Class A fires, and it leaves a residue 
that must be cleaned up. 

Other ways to smother Class B and C 
fires are with carbon dioxide (CO.) or 
bromotrifluoromethane—the jaw-breaking 
chemical name of the stuff that's sold un- 
der the brand names of Halon or Freon 
1301. These agents also extinguish small 
Class A fires, and they're clean—a distinct 
advantage in the kitchen or workshop. 
But they're expensive, and you'll prob- 
ably need twice as much for the same fire 
as you would dry-powder agent. 

What size? Because you're happily in- 
experienced in using extinguishers, manu- 
facturers recommend larger units than an 
expert would need. For example, they ad- 
vise two 215-pound units for the kitchen; 
one may do the job, but the second is a 
backup or can be used to help you escape 

Continued 
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Household protection calls 
for 214-gal. water extin- 
guisher (such as Kidde's 
stainless-steel one, here) 
mounted close to floor. 


You can recharge 
dry-chemical 
extinguishers 


"^. PIN .§ SOUEE 


Invert unit and squeeze lever 
to release cylinder pressure. 


if the fire flashes out of control. Install a 
five- or 10-pound unit in the garage and in 
living and bedroom areas. 

Most extinguishers can be recharged, 
and this should be done right after they 
are used. Some makes recharge by means 
of a kit available from the manufacturer’s 
distributor (listed in classified phone 
books under “Fire Extinguishers”). Other 


Unscrew and remove the valve 
assembly and discharge tube. 


51 a 
hod € t 4. € o NO bb d i 
g zi ; E E r 3 ns [ 
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Pour correct type and amou 
of dry chemical into cylinder 


types are reloaded with a disposable cylin- 
der that merely screws into the valve han- 
dle. But with liquefied-gas or water 
extinguishers that operate at pressures 
over 500 p.s.i., it's best to bypass do-it- 
yourself recharging and have it done by 
the distributor. 

Hang 'em right. The mounting brackets 
are critical. They should be strong and 


GUIDE TO HOME FIRE EXTINGUISHERS 


Extinguishing Agent 


EXCELLENT | 
builds fire-retardant 
blan ket 


EXCELLENT 
powder smothers fire 


General combustibles: 
paper, wood, cloth— 
need quenching 


Flammable liquids: 
gasoline, solvents, 
cooking fats—need 
smothering 


CLASS OF FIRE 


EXCELLENT 
powder is non-conductor 


i 


Electrical: wiring, 
switches, appliances— 
need non-conducting 
extinguishing agent 


Typical shapes 


Operation 


Maintenance cycle 


Sizes for homes 


. A Disadvantages 


Temperature range 


Messy: leaves film to 
be cleaned up; may form 
Sticky crust on metal 
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Monoammonium phosphate Sodium bicarbonate Potassium bicarbonate 


hydrostatic test of cylinder every 9 years 


22, 5, or 10 Ib. 


DRY CHEMICALS 


LIMITED 
to small surface fires 


LIMITED 
to small surface fires 


EXCELLENT 
powder smothers fire 


EXCELLENT 
powder smothers fire 


> 


EXCELLENT 
powder is non-conductor, 
shields operator from fire 


EXCELLENT 
powder is non-conductor, 
shields operator from fire 


SQUEEZE LEVER 
(Technique differs with each make. Foliow directions on container) 


| Discharge distance 8 to 10 ft. = — | 8 to 10 ft. | | 8 to 10 ft. 


| Discharge duration 8 to 12 sec. 8 to 12 sec. 
... (depends on size) | | id i 


Check pressure gauge semi-annually, 


21⁄2 or 5 lb. 


Messy: leaves film to be 
cleaned up: may corrode 
metal, stain finish 


Messy: leaves film to be 
cleaned up; may corrode 
metal, stain finishes 


—20? F. to 120? F. (No extinguisher should be stored in areas over 120°) 


of powder, then replace valve. 


tamperproof to make it hard for children 
to remove (or discharge) the extinguisher, 
yet should quickly yield their unit to the 
housewife. 

Wherever it’s possible, mount your ex- 
tinguishers no farther than 75 feet from 
major fire hazards. 

Locate them so that they will provide 
a way of escape at your back in case you 


CARBON DIOXIDE 


EXCELLENT 
smothers fire 


EXCELLENT 


EXCELLENT 
smothers fire; non-conductor 


EXCELLENT 


5 to 8 ft. 
8 to 12 sec. 


weigh semi-annually: hydrostatic test 
every 5 years 


215 or 5 Ib. 


Clean: leaves no residue, but is much 
less effective per pound; expensive 


every 12 years 


expensive 


Brush threads and O ring free Pressurize with air, using 
valve moisture-trap adapter. 


BROMOTRIFLUOROMETHANE 
(Freon 1301) 


LIMITED LIMITED CES 
to small surface fires to small surface fires 


smothers fire fast 


smothers fire; non-conductor 


8 to 10 sec. 


weigh semi-annually; hydrostatic test | 


Clean: leaves no residue, but is less 
effective per pound than powder; 


6 Insert locking pin; replace 
hoseand hornifunit hasthem. 


must use one to get out of the house. 

Always read the instructions on the 
label and teach adults in the family how to 
use each unit. Generally, you apply the 
agent to the base of the fire with a sweep- 
ing motion. With powder and CO. ex- 
tinguishers, you have only a few seconds 
of discharge time and you'll want to put 
it to the most effective use. 


WATER 


EXCELLENT 
saturates material 


DANGEROUS i= 
may spread fire; won't extinguish it 


DANGEROUS T 
water conducts electricity to operator 


| Cartridge- 
operated; 
| invert | 


| Under | 
pressure; | 
squeeze lever 


30 to 40 ft. | 
45 sec. to 1 min. 


discharge and recharge annually; 
hydrostatic test every 5 years 


. 2V» gal. 


Soaks material to which it is applied; 
can cause stains, rust, etc. 


Will freeze below 409 F, 
unless protected 


i 
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REVOLUTION 
IN HOME 
ENTERTAINMENT 


You'll Play 
Color Tapes 
on Your 
TV Screen 


New RCA SelectaVision will use 
laser holography to play back 
prerecorded tapes on your TV set 


By HERBERT SHULDINER 


he laser and holography are coming out 

of the laboratory and into your living 
room to shape a new concept in home en- 
tertainment—selecting your own prere- 
corded TV viewing. 

'The sophisticated scientific devices are 
the key elements of RCA's recently un- 
veiled cartridge SelectaVision ( SV) play- 
er, which will attach to any present TV 
set and allow you to play prerecorded 
color tapes over any unused channel. 
Youll be able to select and view video 
programs as easily as you now use a pho- 
nograph or tape deck for listening. 

SV is scheduled to go on sale some time 
in 1972 at a cost of less than $400. 'There 
wil be an initial library of about 100 
cartridge programs which will cost less 
than $10 each for a half-hour. 

RCA’s prototype SV player was demon- 
strated at the company's Princeton, N. J. 
laboratories without audio. But when the 
commercial model goes on sale, it will play 
full-color programs with sound. 
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Insert a cartridge into a prototype SelectaVision 
player and you can play prerecorded color TV tapes 
on your TV set. The taped program will play on 
your screen over any unused channel. The image 
is carried from the player through the antenna 
terminals on the set. RCA, which will have it on 
the market by 1972, says it will cost about $400. 


RCA says that SV tapes will be scratch- 
proof and dustproof and should be *'virtu- 
ally indestructible" with normal use. 
You'll be able to run the tapes in slow 
motion, or even stop the action to study 
a single frame. 

SV programs are not made directly 
from live performances. Video tape or 
films are used to start with, then convert- 
ed to color-encoded film which is re- 
corded by electron beam. Electrons rather 
than light rays are used to “write” the 
image on film in order to record the color 
data with extremely high resolution. 

The image that is recorded on the film 
by the electron beam appears with vertical 
stripes in it. It looks as if there’s noise in 
the image, but it’s merely RCA’s way of 
encoding the color—and they call it a 
color-encoded master. 

The process of transforming the master 
film into a series of holograms—optical in- 
terference patterns—begins by splitting a 
laser beam into two parts. One is trans- 


| 


a 


What's inside the SV player, and how it works to 
produce a picture on TV set: A low-power gas laser 
beams through the holograms on the vinyl tape 
that contains program. Laser recreates original pic- 
ture from hologram; TV camera broadcasts picture 
to the television screen. Device will be first con- 
sumer item to contain a working laser holograph. 


mitted through the color-encoded master, 
and the other through a plastic tape coat- 
ed with a photoresist—a material that 
hardens in direct ratio to the intensity of 

—the light that strikes it. The light waves 

| transmitted through the film and the di- 

, rect light from the laser source meet at 
the tape and produce interference pat- 
terns in the tape coating. These encode 
onto the tape surface all data that will be 
needed to reconstruct the picture later. 
The tape is then developed by chemicals 
that eat away the photoresist not hardened 
by the laser beam. This results in a holo- 
gram master which looks like a relief map 
of hills and valleys. 

A thick coating of nickel is plated onto 
the hologram master to form a nickel 
master, roughly similar to the record 
master that is used to stamp out phono- 
graph records. A sandwich made of the 
nickel master and viny] tape is fed through 
pressure rollers so that the holograms are 
pressed into the tape. The nickel master 
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RCA's five-step process for producing SV tapes 
(right) begins when action is captured on broadcast- 
type film (left), which has been exposed by elec- 
tron-beam recorder. Then it is changed via laser 
into holograms imprinted on plastic tape. This is 
turned into a nickel-plated master tape that turns out 
finished tapes as a record master stamps out discs. 


can press many thousands of SV tapes. 

SV tape is housed in a cartridge. You 
simply insert the cartridge into a player 
attached to your TV set to begin the play- 
back of a program. This action auto- 
matically aims the coherent light of a 
low-powered laser through the hologram 
and makes it possible for an inexpensive 
TV camera inside the SV player to see the 
reconstructed original image. Signals cor- 
responding to this picture are then sent bv 
the SV player into your TV through the 
antenna terminals of the set. 

SelectaVision is the first color TV tape 
player aimed directly at the consumer 
market. Somewhat different systems, how- 
ever, will beat it. 

CBS will market a color TV tape player 
next summer which it calls EVR (PS, 
Mar. '69). Other systems are reportedly 
being developed by Avco and Zenith. 

And the Sony Videocorder is available 
now—but it costs $870 for black and white 
and nearly $5,000 for color. H: 
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BMW 2002: | 


It’s a Supercar—Bavarian Style ' 


This four-seater sedan packs our eyes don't necessarily need exam- 4 
| Pad C g | ination if you think you just saw this 
more surprises per cubic inch little foreign car shoot ahead of your pow-  : 
than anything else on wheels erful big V-8 as the lights turn green. If a 
your eyes also tell you it takes curves at 
impossible speeds and stops in almost no 
distance at all, chances are your vision is 
still okay. But it is hard to believe. 

There’s that boxy little sedan about the 
same size as a Volkswagen, looking very 
innocent, with not so much as a painted 
rally stripe or a mag wheel or a racing 
mirror to give it away. And then it goes 
and does things you thought only Cor- 
vettes and such could do! 

The BMW (Bavarian Motor Works) 
will not only cruise at 100 m.p.h. but wall 
get from standstill to 100 in less than 40 
seconds. It will reach 60 in about 11 sec- 
onds. How is that possible, with only a 
121-cubic-inch four-cylinder engine? It 
has a hemihead with an overhead cam- 
ias Me shaft, which combines good breathing with 

E iiec. Sea es BP high rp.m. capacity. Yet it’s not highly 
| € md EM stressed, and at turnpike speeds it's a re- 
LES papi" E E. .  markably quiet car. At 75 m.p.h., the en- 
Fosse (a K C i == gine is doing 4,000 r.p.m. but its noise and 
Single-overhead-camshaft slant-four pee 113 "^ VRAGEN BES A 0 well inisulatea par mide 
at 5,800 r.p.m. and gives the car startling per- the car, there's no clue that you're driving 
formance. Service accessibility is faultless. a four. 


By JAN P. NORBYE/ PS Automotive Editor 
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Sports-car drivers will complain there's no tach, but Two-door hardtop is only body style. Seats are 
most people will find instrumentation adequate. richly padded, contoured front-seat backs recline, 
Safety instrument panel is attractive and practical. but access to rear seat is a bit restricted. 
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So much for speed. Stopping 1s taken 
care of by big power disks in front and 
drums at rear. 'The tires ( Michelin X-As 
radials) play a big part in providing road 
grip for stopping as well as side bite for 
maximum roadholding. 

All wheels have independent suspen- 
sion, with coil springs and generously 
dimensioned shock absorbers. 'The ride is 
firm, though not stiff. The worm-and- 
roller steering is precise, and fairly light 
¿with 31% turns lock to lock. 

The 2002 is well-balanced and fully 
predictable in its handling. Thanks to the 
big window area, you have a great view in 
all directions. Maneuvering in tight 
places is a piece of cake. The controls are 
well placed, and throwing the shifts is a 
delight. Gear ratios are ideally spaced, 
and the stick moves smoothly in a well- 
defined gate. Clutch action is positive 
vrithout being brutal. 'To cap all this, you 
can ride 28 miles on a gallon. 

Doesn't this Bavarian marvel have any 
faults? Well, now. 'The rear seat is short 
cf leg room. That's about the worst I can 
say about it, and I don't know how im- 
portant that is to you. If you must have a 
roomy rear seat, BMW also makes a four- 
door 2000 Tilux, and you might want to 
take a look at that. 


EU DBE- 24 > 
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Gas tank and spare wheel are — below the 
trunk floor, giving a full 14 cubic feet of useful 
space. The shape of the trunk is also eminently 
practical for luggage storage. Fuel tank holds 12.1 
gallons, and the factory claims 28 m.p.g. average 
gas mileage. Curb weight is only 2,173 pounds. 
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FACTS ON THE BMW 2002 


Wheelbase ...i. v i y xx X3 Vx 96.4 in. 
Track, front ...... sss. oe ap oe aro noi, 
Track, i p M ashen mi ene veiw ainiate eee atte ee 
Lengt! — sat 168.5 in 
WETTER: cua a RSS Ta 62.5 in 
ELI DI MERCI T C UT EN Se eee a S 55.0 in. 
Sabi ld typa AU d AR SOHC 4-in-line 
Bore & stroke Licores .3.54 x 3.14 in. 
Displacement .............. cocoi QU. in. 
Compression PREG rnnr 8.5:1 
Carburetion ... hpc arene eres Solex 2-barrel 
Power @ r.p.m. .......... 113 @ 5,800 
Torque @ r.p.m. 2.8 i eee ees 115.7 @ 3,000 
Transmission .......... 4-speed all-synchro 
Te VEDI. eee ee Ld Ed E 3.64:1 
39:1: 05. 07 ONOONO MAE 165 SR 13 
Turning diameter ........... ss 31.6 feet 
Price (P.O.E. East Coast) ............ $2,982 
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VOLVO 164: If Yor 


For 20 percent of the price of 
a Rolls-Royce, this Volvo gives 
you just a little less car 


By JAN P. NORBYE // PS Automotive Editor 


f course you don't think of Volvo as 
being in the same class with Rolls- 
Royce. Rolls-Royce has a reputation for 
advanced engineering on a cost-no-object 
basis, unequaled luxury, and fail-safe con- 
struction. Volvo is known for being a bit 
behind the times technically, though above 
reproach in quality. 

The Volvo 164, however, is a new kind 
of Volvo. It's a very powerful six, with a 
decidedly luxurious interior. It doesn't 
have the power, space, or luxury of a Rolls- 
Royce—but that's not the point. The point 
is that it approaches Rolls-Royce levels of 
performance, comfort, quietness, and re- 
finement. If you think of the Volvo 144 
( PS, Mar. '67) as the starting point, the 
164 seems closer to a Rolls-Royce than to 
the other model made in the same factory. 

I put 2,500 miles on this Volvo within 
a week, twice staying at the wheel for 12 
hours nonstop. It's a surprisingly untiring 
car to drive long distances. 


"A NS 
DINER. 2 


to the same buckle, easily fastened and 
released. When not in use, the buckle is 
hooked on side center post, out of fhe way. 
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Both lap and shoulder straps are attached eating dimensions are ample, and altogether the in- : 
terior of the 164 offers more than comfort—reclining 
seats that are orthopedically designed. There are handy 
pockets for rear-seat riders. Doors have safety locks. 


Back-seat passengers were surprised at. 
both the space and the finish of the ing 
terior. Personally, I was disappointed in 
the instrument panel, with its thin strip- 
type speedometer and idiot lights instead 
of gauges, but there's nothing cheap about* 
the controls. 

The hand brake (located by the door), 
shift stick, and steering wheel are purpose- 
ful-looking and pleasant to use. Not that | 
you need to shift much—the engine ha: 
tremendous torque and accelerates from 
25 in top gear ( Borg-Warner three-speed 
automatic transmission is optional). 

To find the limitations of the Volvo, 
you need a fast curvy road. It does notj 
have all-independent suspension, and its 
handling cannot compare with Mercedes- 
Benz's, for instance. But the Volvo’s ZF 
power steering (standard) is one of the 
best I’ve tried. 

Brakes have always been a strong point 
at Volvo, and the 164 has the same four- 
wheel power-disk brake system as the 144, 
but with bigger disks. Its dual circuits 
are so connected that a leak at any one 
place in the system can’t cause a loss of 
more than 20 percent braking efficiency. 
Brake lines are duplicated—no matter 
where the leak, you always have brakes | 
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an't Y a Rolls-Royce 


Overall dimennücns a are in the compact class, put the m interior is full-size. 


| on both front wheels and at least one 
rear wheel. 

Throughout the 164, you find evidence 
of Volvo’s special concern with safety. The 
* three-point harness is the best I have seen 
yet. The reclining front seats have inertia 
locks; doors, safety locks. 


The steering 
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Volvo’s new six has twin Zenith-Stromberg car- 
buretors and a two-level intake manifold containing 
the entire exhaust-emission control system, with 
its special preheating chamber. 


column is articulated: will shear on impact. 
As for technical reliability, the 164 has 
a sealed cooling system, silicone-rubber 
sealing for the ignition system (developed 
for Volvo marine engines), and (sort of 
to prove a point) a 999,999-mile odometer! 
Even Rolls-Royce doesn’t have that. 


FACTS ON THE VOLVO 164 


Wheelbase .................... 106.3 in. 
Track, front and rear ....53.1 in. 
LEDI LLL oce 185.6 in. 
WIGER uico Er eras 68.3 in. 
Héletit anerus 56.7 in. 
Curb weight sarscsasssas 2,928 pounds 
Engine type .................. OHV 6-in-line 
Bore & stroke .............. 3.50 x 4, i4 in. 
Displacement ................ 182 cu. 
Compression ratio ...... 49.2:1. 
Carburetion .................. 2 Zenith- 
Stromberg 
Power @ r.p.m. ............145 @ 5,500 
Torque @ r.p.m. .......... UT poo . 
i manua 
Axle ratio as...casacccus ae 31:1 (auto) 
Tire SİZe MEME 6.85-15 
Fuel tank ................. «49,9 gal, 
Turning diameter .......... 31 ft. 6 in. 
Turns, lock to lock ........3.7 


Price (P. O.E. East Coast) $3, 995 
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From the full-dress can- 
vas-topped wagon on the 
cover, the Mehari can be 
stripped right down to the | 
stark open fun-car at left.1 
The combination of front- 
wheel drive and soft spring 
with long up-and-down| 
wheel travel gives the Me- | 
hari its great off-road mo- 
bility. High steering angles 
give tight turning circle 
despite long wheelbase. 


This plastic dinghy on wheels is a practical four-seat 
fun car with amazing traction and gas mileage 


CITROEN MEHARI: France" 


By JAN P. NORBYE/PS Automotive Editor 


Fen if the dune buggy had never been 
' invented, this little car would stir up a 
lot of attention. People laugh when they 
first see it—then they come up and ask 
what it is. Well, just what is it? It’s a 
fun car, but it’s a very practical fun car. 
It can carry almost 900 pounds; has a 
back seat; will cruise at 60-65 m.p.h.; and 
has a soft and pleasant ride on all sur- 
faces. It may be slower than a dune buggy 
with a four-cyl. VW or a six-cylinder Cor- 
vair engine, but the Mehari gives 40-50 
m.p.g. The tank holds only a little over 
five gallons—enough for 220-250 miles! 
The back seat can be stowed away to 
form a useful load platform—with a tail- 
gate. The body, made of Cvcolac ABS 
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plastic, is all one piece except for the re- 
movable hood. 'T'he body does not include 
doors—though canvas doors are part of the 
demountable soft-top that transforms it 
from a desert rat to a station wagon. 

With light loads, it's surprisingly lively: | 
from zero to 60 m.p.h. in about 25 seconds 
—or roughly the same as a Fury with a six- 
cylinder engine. Still, it's not the ideal 
highway car. But it’s perfect for shopping. - 
The view is almost as great as from the 
Empire State Building, and parking is a 
cinch (even if the wheelbase is deceptive- 
ly long). 

Mehari is a kind of camel, and Citroén 
no doubt had France’s former colonies in 
mind when they developed this model. 
We drove it in the most desert-like coun- 
try we could find on Long Island, and the 


lover the tiny flat-twin. Access to plugs and coils 
b easy—there is no distributor, for each plug has 
s own coil. Transmission is four-speed manual. 
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Jack seat is normally stored under load-platform 
oor (seat back forms part of the floor). When in 
se, the seat back is set in tracks in the body sides; 
eat cushion is held in place by two ribbons. 


ittle beast acquitted itself with aplomb. 
l'he car is so light that it has no tendency 
o dig itself in—instead it levels off soft 
andbanks, and crosses ditches with just 
. slight nodding motion. 

I mentioned the soft ride. Citroén does 
his with coil springs in tension, located 
nside horizontal cylinders, with links 
rom the front and rear wheels on the 
ame side going into the same cylinder. 
This system of interconnected springs ef- 
ectively limits pitch while allowing enor- 
nous up-and-down motion in the wheels. 
t soaks up the worst bumps, and Miche- 
in X tires proved well suited for the full 
variety of road conditions we encountered 
luring our 400 miles with the Mehari. 

If you want something more from your 
un car than just fun, try the Mehari. 


hr cleaner, heater ducts, and cooling air ducts 


nswer to the Dune Buggy 


Instrumentation and controls are Spartan, but the 
essentials are there. Push-pull knob on the dash 
changes gears. Flat steering wheel makes for an 
upright but not uncomfortable driving position. 


1 um ; 2 E 
" x 1 uq" ug EK" DUE 


Just like a real pickup truck, the Mehari has a long 
flat load platform with folding tail section. Spare 
wheel is bolted in place on the right (tools are 
carried in the glove box, jack is under the hood). 


Facts on the Citroén Mehari 


DIMENSIONS 

Wheelbase 

Track, front and rear 

Length 

Width | 

Turning diameter ........... 
Ground clearance (loaded) ... 
Dry weight 


SPECIFICATIONS 
Engine type 

Bore x stroke 
Displacement 
Carburetion 
Compression ratio . . 
Power @ r.| 


Transmission 4-speed manual 
Drive wheels Front 
Final drive ratio ...3.875:1 
Tire size 135 x 380 
All drums 
Rack and pinion 
$1,795 P.O.E. East Coast 
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As an outboard, Sport Crown was tested with 
140 hp. (her maximum rating) clamped in 
place. The twin 70 Chryslers have unique 
three-cylinder blocks and are equipped with. 
improved circle-gap self-cleaning spark plugs. 
Concentric-float carburetors keep fuel from 
spilling when the motors are tilted. Racing 
type lower units are also available. 


As an inboard-outdrive, the new Sport 
Crown presents a sleek transom line. 
The stable 18-footer has an 84-inch , 
beam; its load-carrying capacity is 
rated at nearly a ton and a quarter. 


Pretty good as a broad-jumper, 
the Sport Crown has a cathe- 
dral hull that makes for stability 
and a soft landing at the end 
of the leap. The solidly built 
boat displayed a pleasing ab- 
sence of rattles, squeaks, and 
other ominous sounds even 
when she was subjected to se- 
vere, throttle-happy treatment. 
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A Sweet Pair for '70 


Want to enjoy 1970 before it arrives? Then step aboard as PS 
ies out Chrysler's newest twins: the Sport Crowns 


By JIM ROE / PS Boating Editor 


summation of the '60s and the spirit 

of the "70s. That's what I found 

when I drive-tested Chryslers newest 

atched pair—the outboard and stern- 
drive models of the Sport Crown. 

All the things boatmen came to love 
during the '60s are engineered into these 
boats: cathedral hull, fiberglass construc- 
tion, bowrider configuration. And along 
with these, a brand new trick or two for 
1970. 

I made my test runs of the Sport 
Crowns in early fall, in the cool, clear 
waters of Georgian Bay at Honey Har- 
bour, Ontario. The occasion was a press 
preview of Chrysler's entire boat and 
motor line for 1970. So the long dock 
was crammed with big boats and little 


lalk-through windshield and bowrider seating or 
fishing area is a legacy of boat design of the '60s. 
This now-popular configuration permits maximum 


T — 


ones, sall and powered, outboards, stern 
drives and inboards. Despite all this 
competition for attention, the new Sport 
Crowns reached out and grabbed my eye. 
They seemed to promise they would be 
stimulating and competent boats to drive. 
They were. 

While old friend and ace photographer 
Ralph Poole moved into position in the 
center of a pine-surrounded bay, I untied 
the stern-drive version of the Sport 
Crown and headed out into the bay to 
see if she was as good as she looked. It 
would take some doing, since she looked 
pretty good. 

The new “sports-car feel" is in for 
1970 cockpits, and the Sport Crown has 
it. Quality of workmanship and the nice- 
ties of equipment, arrangement, and de- 
tail rate a label of excellent from bow to 

Continued 


use of the hull. It is combined in the Sport Crowns 
with comfortable seating and adequate and well- 
arranged storage space for all the gear you carry. 
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Engine compartment in stern- 
drive model is well ventilated 
and equipped with bilge blower 
for safety. The engine's power- 
tilt mechanism proved its use- 
fulness during our tests: The 
Georgian Bay area is loaded 
with partly submerged rocks. 


stern. The deck is nonskid. There is 
comfortable seating for six or eight in 
the 18-foot hull. She looks spacious, too 
—which is a nice thing to say about a 
boat that can be conveniently trailered. 

Cleats are there wherever cleats should 
be. The size of all are well-suited to the 
boat and are well anchored. 

Storage space for safety equipment, 
skis, lunches, and the other parapher- 
nalia of boating is adequate and well ar- 
ranged. I trusted my own camera to the 
compartment handily placed to the right 
of the driver’s seat, and it came through 
all of our hours-long test gyrations—in- 
cluding flying leaps—without moving a 
half-inch out of its original position. 

The stern-drive Sport Crown. This 
model had a Chrysler/ Volvo back in the 
engine room, and the first healthy push 
on the throttle indicated it had plenty 
of horses for the job. It’s a heavy affair, 
so its power-operated tilt mechanism is 
more a necessity than a luxury. 

It doesn’t take long, really, to learn 
a lot about a boat. In just a few hours 
running she will pretty well tell you just 
how she'll perform for the next five years. 
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This boat is competent, spirited, and ver- 
satile. It gets up on plane promptly, and 
it doesn’t obscure your front view with a 
high-rising bow. At both high and low 
speeds it does all of the things we have 
come to expect from a_ well-designed 
cathedral hull. It has good stability at 
dockside for safe boarding of even your 
most portly friends. 

Under way at speed, you can let your 
own free spirit be your guide: This boat 
went through chops and across wakes, 
and rode the tops of wakes, all with 
perfect control and a lively dignity. In 
high-speed turns I found I could depend 
on her. 

This is not true of all boats—not even 
all cathedral-hull boats. Some will slip, 
slide, and perhaps crunch when you try 
to maneuver them around obstacles at 
high speed. One of the greatest maneu- 
verers I ever tested was Chrysler’s Com- 
mando. It takes high-speed turns with 
the precision of a roller coaster on rails. 
In all truth, the Sport Crown did not 
seem quite that sharp. But allowing for 
some important difference in water con- 
ditions of the two tests, I would rate the 


Sport Crown excellent in its turning 


ability. 
The outboard version. I also tested the 
Sport Crown hull with twin 70-hp. 


Chrysler outboards. Obviously, this is a 
faster combination. It proved to be such 
a lively performer that I was tempted to 
sidle up to the chrome-stacked racing rigs 
that were tooling around the bay and give 
them a little run for their money. At 
140 hp. we were at the top of the recom- 
mended outboard power for this boat. In- 
board-outdrive options go up to 170 hp. 

Both of these boats are equipped with 
mechanical steering for 1970. Both have 
integral, pressure-bonded Foam-Pac flo- 
tation; according to Chrysler engineers, 
this makes the boats virtually unsink- 
able. Chines are designed to be nontrip, 
and I found them so. Powered either 
way, the Sport Crown proved a level- 
riding hull. 

A good boat. In fact, two good boats. 
But no boat is all things to all men, 
and the Sport Crown is no exception. 
This is not the ultimate hot rod, nor does 
it try to be. There are many new ocean- 
racing hull types on the market for "70 


Enjoying ourselves? You bet. The Sport Crowns took this sort of horseplay in t 
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heir stride. 


which you may like better if you are the 
man who takes speed seriously. And, 
while it's possible to equip a Sport 
Crown with a top that would allow fairly 
comfortable camping, both Chrysler and 
other manufacturers offer day cruisers 
and other hulls that would give you more 
comfort on extended camping trips. 
Those are some of the boats which the 
Sport Crown twins are not. What they 
are is a pair of the newest and the best 
for 1970. Gs) 


Chrysler Sport Crown Specifications 


EE 7 o 

eremo | 1 | gw 
Maximum depth 
Approx. weight 
without motor 1,000 Ib. | 1,225 b. 
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They're stable—once you've practiced. This trick is easy for an accomplished rider. 


Take the Family Along 


Add a new thrill to cycling 
with this 120-pound hack that 
even a 250cc bike can pull 


By JIM DAVIS 


Moeg sidecars have usually been 
heavy, cumbersome, and almost as 
expensive as the cycle itself—a situation 
that a California company named Side 
Strider is now changing with a unit that 
weighs 120 pounds and sells for $350. 
Its here at the right time. The side- 
car is making a comeback. An age ago, 
around the time of the first World War, 
sidecars filled the roads of America. Then, 
for some reason, in the late twenties and 
thirties, while the motorcycle increased in 
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popularity, the sidecar declined. That 
was the way things stood until the fifties, 
when the motorcycle really boomed and 
anything connected with motorcycling 
took off with it. That included the side- 
car, or the “hack” as the true enthusiast 
calls it. 

Sidecars make sense. What could be 
better for taking the kids to school or for 
going on a pleasant ride on a hot sum- 
mer evening? It’s illegal to ride three 
people on a motorcycle, but it isn’t with 
a sidecar attached. The more you think 
about it, the more uses you can find for 
a sidecar. And they’re fun to drive. 

The owner of Side Strider, Douglas 
Bingham, is one of the leading U. S. side- 
car builders and racers. He has put what 
he has learned in the last 20 years into his 
Bingham Mark I sidecar. 
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..With a SIDECAR 
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Lightweight—only 120 pounds—the Bingham Mark 
| can be held in the air by the weight of the mo- 
torcycle. The frame is made of mild-steel tubing. 


Initial installation takes about an hour; after that, 
on and off takes no more than five minutes. There 


The body of the sidecar is of impact- 
resistant fiberglass, the frame of mild-steel 
tubing. The inside is handsome: well up- 
holstered, with nylon rug material on floor 
and side panels, seat base and back covered 
with quality black Naugahyde. The seat 
back pops out to open a spacious trunk 
section where helmets and other accessor- 
ies can be stored. 

Initial installation and setup of the 
Bingham Mark I take about an hour. Af- 
ter that, once all the brackets are bolted 
on, you should be able to attach or re- 
move the hack in five minutes. It's held 
by only four bolts, fits on just about any 
motorcycle made. (Side Strider will make 
mounts to order if you own an oddball.) 

Most other sidecars, because of their 
weight, require suspension and gearing 
changes to the motorcycle. Not so with 


(LM a eee d 
WC ei ead ele mere ad 


Seating is comfortable, and there's a roomy storage 
area in the tail—not big enough for a suitcase but 
ample for helmets, purses, and other small items. 
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are four mounting points, visible in photo above. 
Mounts will fit almost any motorcycle made. 


the Bingham Mark I. The maker 
claims that a 90cc motorcycle will pull 
this unit. My own guess is that anything 
under 250cc should have a larger rear 
sprocket attached; anything above that is 
on the safe side. 

A word of caution! Did you notice ear- 
lier that I said "drive" a sidecar rig in- 
stead of “ride”? Thats a warning for 
those of you who consider yourself accom- 
plished riders. When you first get into 
the saddle of a sidecar rig, be careful— 
you don't lean to go around a turn; you 
steer just as you do in the family car. 

I consider the price of this rig down- 
right cheap. It's well made and light, it's 
fun, and it's very useful. If you want more 
information, write direct to Side Strider 
Inc., 15838 Arminta St, Unit 25E, Van 
Nuys, Calif. 91406. 
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w Now It's 
Added to Du Pont's à 
line of decorative 

shutters are bifold ~ 
doors, pediments, 4 
pilasters, window caps 


By RICHARD C. SICKLER 


T, think it began as a sub 
stitute for silk stockings 
Now nylon is challenging 
wood to a race for the mill 
work market. Du Pont ha: 
found ways to cast nylon intc 
complicated single-piece unit: 
for: 

0 Exterior shutters—al 
ready widely sold in white 
black, and green, and no 
offered in 16 other colors, or 
order at no extra charge, ir 
lengths of 35 to 80 inches 
and 14- and 16-inch widths 

€ Bifold closet doors—jus 
introduced in a classic lou 
ver-and-panel design, fac. 
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In planning stage for 1970 is high- 
relief millwork such as entryway trim 
at left and window cap, above. Shut- 
ters flanking door are available now. 


tory-finished in low-luster white that can 
repainted any color, using acrylic 
water-based paint. You buy the doors in 
complete package with mounting hard- 
are and ceramic knobs; all hinges, 
guides, and pivots re factory-installed 
on the panels. Doors come in six sizes to 
fit finished openings of 24, 30, and 36 
inches for singlefold, and four, five, and 
six feet for bifold. All doors are six feet 
81% inches tall. 

e Colonial door surrounds and win- 
dow caps—beautifully detailed in high 
relief, in authentic Early American de- 
signs to add elegance to conventional 
houses. Like the shutters, the pilasters 
and pediments will be cast in single 
pieces, ready for quick installation. 
Though the prototypes shown in our 
photos have been made and tested, these 
items won't be in distribution for six to 
nine months yet. Also in the planning 
stage are full door panels and cornice 
moldings—the millwork possibilities seem 
endless. 

Du Pont’s Shelley Curry, Sales Man- 
ager for Building Products, says, 'Wher- 
ever high-relief millwork is used, nylon 
is a serious contender for the market on 
an economic and functional basis. Ny- 
lon will not replace basic wood products 
such as two-by-fours, but one of wood's 


NYLON MILLWORK! 


long-exclusive domains—quality millwork 
—will have to make room for it.” 

And why not? Nylon has certain advan- 
tages over wood for such uses. It won’t 
rot, chip, crack, warp, mildew, or peel, 
and it’s scuff and impact resistant. What 
about the manufacturing principles in- 
volved? Curry told PS that all units “have 
been carefully engineered to give strength 
and rigidity where needed. They’re cast 
—the nylon is injected into a mold, then 
allowed to cure at a predetermined tem- 
perature. We tried vacuum-forming, as 
well as other systems, but they didn’t give 
us strong, rigid products because the 
thickness of the walls couldn’t be increased 
enough." 

Shutters are a snap. I’ve just had a 
pleasant experience with one of these 
products. The front of my house had been 
trimmed up with wood shutters; in less 
than three years they had deteriorated 
badly, with peeled and blistered paint. 
Salvage would have been quite a chore. 
As it was, the toughest and most time- 
consuming part of the replacement job 
was taking these shutters down. They’d 
been attached to the house with screws 
through the face, the heads countersunk 
and puttied over. 

While I was at it, I bought enough new 
shutters to do the windows on the side and 

Continued 


Nylon shutters—now in 19 colors—dress up a drab house 


Wide range of available sizes let him match all win- 
dows (right). For installation steps, turn the page. 


Author's home (left) needed touch of color, looked 
unfinished until he installed new yellow shutters. 
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back of the house, which had always had 
an unfinished look from my patio. 

The nylon units were a cinch to install— 
no face-nailing, no puttying, no painting. : 
It took less than five minutes to nail the | 
three hangers in place and press on each | 
shutter. I completed the whole house in 
less than half a day. For the upper win- 
dows, I worked from inside, so I didn’t 
even need a ladder. By way of contrast,’ 
the contractor who built my house needed 
two men for a full day to install fewer 
shutters. 

And the cost? Nylon shutters run you 
about the same as quality primed wood 
shutters plus the cost of two coats of 
paint and labor. Prices range from $13 
for 35-inch size to $21 for 80-inch door 
shutters. They're a single piece and, like 
colonial shutters, they're 1l4-inch thick. 
They're painted at the factory with a dur- 
able professional finish. If you want to 
change the color when you repaint your 
house, just snap off for repainting. 

The principle of the hangers is similar 
to that of a fishhook. 'l'eeth on the top 
spring-steel clips bite into a vertical rib 
at the back of the shutter and hold it 
securely against wind. Direct outward 
pull on the shutter sets the teeth, making 
it impossible to remove the shutter—unless © 
you know the trick of pushing it to one 
side while pulling out on the other. As 
with a fishhook, applying pressure in the 
right direction will loosen the clip’s bite. 

The center and bottom hanger clips 
have rounded edges instead of teeth, and 
fit into grooves routed out along the verti- ' 
cal rib. These keep the shutter in position, 
but let it move with temperature changes. 

There’s probably no limit to the forms 
in which nylon can be cast, to reproduce 
the costly units that must now be hand- 
assembled from many pieces at the mill by 
expensive and ever-harder-to-find cabinet- 
makers. One day soon a full line of equiv- 
alent millwozk units will join the nylon 
shutters and bifolds at your building- 
supply store. You'll buy them in pack- 
ages, and install them yourself. Gs) 
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A snap to install—literally—the shutters 

come with spring hangers. Top photo shows 

how these grip back of shutter. Center photo 

shows how steel clips are applied to alumi- 

num strap for alignment, then nailed to wall. 

When shutter is pushed in place (left), it | 
can’t be pulled off unless you know trick. 
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'PERSONAL-USE REPORT 


New Chemistry Creates 


| 


A Better METAL PRIMER 


improved protection plus 
fast drying and water-washup 
are yours with this latex primer 


By JACKSON HAND 


With so many paint manufacturers 

claiming that “one coat covers,” it’s 
a bit of a shock to hear one maker say that 
you must use two coats or more of his new 


product to do the job. But that's what 


Sapolin cautions about “Rus-Trol” latex 
metal primer—and their reasons make you 
realize why some of the recent latex metal 
primers haven’t always lived up to ex- 
pectations. Here’s the Rus-Trol explana- 
tion in a nutshell: 

All latex paints are porous; that’s why 
we like them. They let moisture vapor 
through—and that means less blistering. 
On wood, that is. Metal’s a different 
story—the porosity lets moisture in, en- 
couraging rust. 

The Rus-Trol system of rust control 
works this way: 

e The first coat *passivates" the metal 


'—reduces its tendency to corrode. This 


coat may bleed existing rust through—in 
fact, it usually does. 
@ The second coat seals off the bleed- 


Two coats are needed on rust-pitted wrought iron, be- 
low. Loose scale was wire-brushed before first coat 


was applied. Closeup shows bleed-through (after two 


through and provides additional passivat- 
ing treatment. The two coats provide a 
finish in themselves, if the color and sur- 
face texture are appropriate. If not, the 
soft-satin surface is a perfect substrate for 
any topcoat—latex or oil. 

e Since the metal is passivated—not 
merely sealed off (more or less) from 
moisture—the corrosion control is just 
about permanent, unless the finish is re- 


[Continued on page 186] 


hours) that a second coat will seal off while provid- 


=< How to Build a 


| Es 
By R. J. De CRISTOFORO 


pen up the top of this 
easily-built unit and 
your young hopeful has 
right at hand all the tools | 
and equipment he needs 
for his hobby. Close the 
top, and he has a desk for 
doing his homework. 
Despite its compactness, 
the unit can be fitted with 
enough tools for any one of 
a variety of activities— 
model building, carving, 
jewelry making, fly tying, 
leatherwork, and the begin- 
nings of electronics. | 
The unit was styled and 
finished to find a welcome 
in any room in the house. 
The cover material is plas- 
tic-coated hardboard, an at- 
tractive and durable mate- 
ee 0 UN * rial Birch or maple can 
With careful planning, the hobby desk can hold enough tools and sup- be used where the mate- 


plies for a dozen youthful activities. All visible surfaces are covered rials call for hardwood. 
with plastic-surfaced hardboard. Closed, below, it looks like a desk. 


r. 


Hardwood hinge-brace is easy to 
use and very sturdy. To close it, 
loosen two nuts and pull forward 
at center as you lower the top. 
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DESK-WORKBENCH 


for a Youngster 


Start with the top case. Cut the bot- 
tom, then carefully lay out for the two 
dadoes and the end rabbets. Form these 
with a dado tool or by making repeat 
passes with a saw blade. Cut the two 
ends and glue and nail these in place; 
then follow by adding the back. 

Cut the pieces that form the other side 
of each drawer compartment. But, before 
adding them to the assembly, make the 
electrical-box cutout in the right-hand 
piece. Use the box as a pattern and stay 
as close to the back as you can. To make 
the opening, drill four corner holes, then 
cut out between with a keyhole saw. Be- 
fore closing the drawer compartments, 
cut the two drawer guides and put them 
in place. A good sanding job is called 
for on these. 

Next step is to cut the two parts for 
the lift-up center section. Size these to 
leave a 116” gap on each side. When you 
attach the piano (or continuous") 
hinge, use shims in this gap to maintain 
the alignment. 

Make the right-hand drawer to the 
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A swing-out board supports a small vise. Board is 
shown in retracted position, above. A convenient 
electrical outlet can be mounted in one side of the 
work recess as you see here by shortening drawer. 


length shown to allow for the electrical 
box. The other can be made longer if 
desired. Cut the drawer bottoms first, 
sizing these so the width is 14%” narrower 
than the opening; then run the dado 
right down the center. This should be 
a fraction wider and deeper than the 
drawer guide. Add sides and ends to the 
drawer, but be sure the overall height 
is about '4;" less than the opening. 

The drawer pedestal. Cut the bottom, 
divider and top first, noting the differ- 
ences in width. Rabbet the bottom piece, 
then cut the drawer guides and put these 
in place on the divider and on the bot- 
tom. Now you can cut the sides and run 
the divider dado in each. Glue and nail 
all parts together, check for squareness, 
and aach the back. Make the two 
drawers by using the same procedure as 
outlined for the top ones. 

Leg assembly. Cut the legs first, and 
form the rabbet and the dado in each; 


Turn the page for PS lie-flat blueprint —J» 
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Sliding trays like this will enable you to get much 
more use out of the drawers. They slide on strips of 
wood nailed to sides of the drawers. Divide trays 
into small compartments for variety of storage. 
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ALL BASIC CONSTRUCTION MATERIAL IS 54 PLYWOOD UNLESS OTHERWISE INDICATED 


PS LIE-FLAT BLUEPRINT 
. DESK WORKBENCH 


txie BOLT 


+22 vl —  22"— 
CUTTING PLANS 
5/8 X 48"X 96" PLYWOOD 
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then add the stretcher and the top cleat. 
Use glue and finishing nails for assem- 
bly. Since this is a hardwood, drill 
small pilot holes before nailing. Note 
that the shelf is notched to fit around 
the rear leg. After you add the cleat 
to the left side of the drawer pedestal. 
you can assemble these units—again us- 
ing glue and nails. In these areas and 
on the sides of the drawer pedestal, set 
all nail heads and fill the holes. 

Finally, shape up the two feet from 
blocks of 2"-by-2"-by-2" hardwood and 
attach to the base of the drawer pedestal. 
Use glue and heavy screws to do this. 

Bottom to top. Set the top case upside 
down on a bench and place the bottom 
unit. Outline the positions with a pen- 
cil, then remove the bottom unit and drill 
about a half dozen shank-size holes for 
No. 10 screws in both the leg-assembly 
cleat and the top of the drawer compart- 
ment. Then put a film of white glue on 
all mating surfaces and rejoin the two 
units. Secure with 1l!4"-No. 10 F.H. 
wood screws. 

Covering. Your best bet is to take all 
dimensions directly from the assembly. 
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MATERIALS LIST 


2 panels 54” fir plywood 
48" X gg” 

1] panel 14” plastic-coat- 
ed hardboard 48” x 


48 
2 hardwood legs 114” x 
] 15 if x 24" 
1] hardwood stretcher 
114" y 11” X 2014" 
14" hardwood strips for 
drawer guides 

34" hardwood for vise 
support 

5/4," hardwood for folding 
support arm 

2 hardwood blocks for 
feet 


Hardware as indicated in 
project plans 
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The tools you have will 
determine the arrange- 
ment. Holder for the 
small tools at bottom 
consists of two pieces 
of 34” pine about 3" 
wide with small third 
piece attached to front. 


This will guard against any little dimen- 
sional errors that might appear. One 
hint-don't cut narrow edge pieces to 
length. This is best done after the con- 
tact cement has been applied. 

Place all material conveniently and 
apply a coat of contact cement. Both 
plywood and Marhte are fairly porous 
materials. After the first coat is really 
dry, apply a second. 

Place edge covers first, cutting to 
length as you go to assure precise fits. 
Tapping with a rubber mallet will assure 
good contact. Add the larger pieces to 
the top case, doing the ends first and 
then the top surfaces. All contact ce- 
ments work pretty much alike, but play 
safe by reading the maker's instructions. 

Note that the covers actually become 
the drawer fronts, but they don't take 
too much strain since the drawer pulls 
transfer it to the plywood part. 

Hinge-brace. All dimensions and place- 
ment should be followed closely. Use 
hardwood for the arms and form slots 
by drilling a series of overlapping holes 
and filing away waste. The top bracket 
was cut from aluminum angle. PE 


SHOP TALK 


By ROBERT P. STEVENSON 


Wood that won't burn? New treatment makes lumber fire-retardant 


Some woods are naturally fire-retardant. They won’t burn well in a 
fireplace, no matter how long you season them—or coddle them later. 
Now this resistance to fire is being built into more and more of the lum- 
ber and wood products that are sold for construction. Koppers Com- 
pany, Pittsburgh, has just announced a new treating process for wood 
that’s to be used for exterior building applications. As a result, wood 
can now be used in fire zones where it has always been banned. 

Koppers offers the treatment for most commercially available species 
of lumber and plywood. Called Non-Com Exterior, the treated material 
rounds out the company’s line of fire-retardant wood products—Non- 
Com treated lumber and plywood for interior applications, and fire-re- 
tardant western red-cedar shakes and shingles for roofing and siding. 
All treated material will carry a FR-S label (highest grading for fire- 
retardants) from the Underwriters’ Labs. 


Homemade preservative keeps cut Christmas trees fresher 

A simple and inexpensive concoction that you can mix up easily and 
quickly will keep a cut Christmas tree from drying out and losing its 
needles. The formula includes only three elements—light corn oil, a 
micronized iron plant supplement, and liquid household bleach. The 
micronized iron releases stored food within the tree, the corn syrup 
provides rapid nourishment, and the chlorinated bleach keeps the water 
pure and acts as a carrier for the formula. To a gallon of hot water in 
a pail, add four tablespoons of Green Garde, a non-toxic micronized 
iron available at garden-supply, hardware, and other stores; two cups 
of clear light corn syrup (Karo). and four teaspoons of chlorinated 
liquid household bleach (Clorox). Saw an inch off the bottom of the 
tree trunk so there'll be fresh wood to soak up the preservative. Then 
stand the tree in your holder and pour in the hot solution. Add warm 
tap water each day as needed to fill the holder. If your holder isn't 
gallon size, prop the tree up in a pail containing the preservative for 
several days first. 


Looking for Christmas-gift ideas? Here are several unusual ones 


You may already have an electric drill, or even two, but in my experi- 
ence a hole-making tool that any home owner will find constant use 
for is one of Stanley's Yankee Push Drills. For this Christmas, they've 
dolled up this jewel-of-a-tool in a handsome wood case, resting on foam, 
as you see in the photo. The all-steel, chrome-plated tool stores eight 
drill points, ranging from 14," to !!5,", in its knurled handle. The drill 
; point revolves rapidly when you push the handle 
forward. At the end of the stroke, a spring forces 
the handle back, ready for use again. . . The 
people at Black & Decker are making it so that 
vou almost can't afford not to own one of their 
great radial-arm saws. Their R-1360 10-inch De- 
Walt is now selling for only $188 . . . And how 
about giving a present that costs nothing at all 
—a copy of Heath Kit’s 1970 catalog? It's free 
from the Heath Co., Benton Harbor. Mich. 49022. 
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Out on the slope at Jay Peak in Vermont, pupil and instructor work on kick turn. Meanwhile 


I LEARNED TO SKI 


Instant replay on TV reveals 
exactly what you're doing 
wrong, helps you correct it 


By RONALD M. BENREY 
PHOTOS BY TOM EMRICH 


H e looks like a wooden Indian on skis," 
said the man controlling the TV tape 
recorder. 

“Yep,” nodded my instructor, “I’ve 
been telling him to loosen up and lean 
forward all morning. Maybe the instant- 
replay TV picture will prove the point.” 

I winced as I watched myself ski down 
the novice slope at Jay Peak’s school—the 
TV screen revealing every misstep—but I 
had to agree with my instructor. My ski- 
ing form was wrong: I held myself too stiff 
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and straight, my weight on my heels and 
my knees locked. 

When I returned to the practice slope, 
I forced myself to relax and keep my knees 
bent, and ski with my weight forward on 
my toes. Naturally, my skiing improved 
almost instantly . . . and my self-confi- 
dence soared. I became another enthusi- 
astic “graduate” of an exciting new time- 
and money-saving teaching technique for 
skiing: instant-replay TV. 

The TV system at Jay Peak (Jay, Ver- 
mont 05859) consists of a closed-circuit 
TV camera coupled to a T'V tape recorder 
(both made by Norelco). The camera has 
a telephoto lens so that it can scan the 
entire beginners' slope from inside a snug 
camera house at the base. The playback 
monitor is a conventional TV set. 

The camera man/recorder operator can 
talk and listen to the instructor via a loud- 
hailer/intercom similar to the kind used, 


jack in the clubhouse, TV camera and TV tape recorder are recording the pupil's every move. 


ELECTRONICALLY! 


on boats. Their running conversation be- 
comes the sound track of the recording. 

An electronic mirror. Jay adopted in- 
stant replay to give hard-to-convince stu- 
dents an instructor’s-eye view of mistakes. 
As I found out, one TV picture is worth 
a thousand words of explanation. 

This is especially valuable in learning 
to ski: the pupil often feels he is doing 
everything right. This happens because 
skiing demands many unfamiliar body 
motions and reactions that “go against 
the grain," so to speak. For example, one 
of an instructor's hardest chores is con- 
vincing the student that the way not to Ta 
fall down is, paradoxically, to feel that he E 
is about to fall down. Here’s why: | "ue 

With skis on your boots, you are like € "E 
the circus clown wearing long shoes: You When the sation phéxe of kissan Ie Guar, es Dui 
can lean forward at an extreme angle and and instructor watch a replay on the TV screen and 
not topple over. In fact, you must keep latter points out the errors. The system helps novice 
your weight forward—by leaning over— skiers progress faster and saves them money. 
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TV monitor records two of the four elementary ma- 
neuvers that are taught beginning skiers at Jay Peak, 


to ski on the packed snow that covers most 
novice slopes. That's how you force the 
tips of your skis to cut a pair of tracks 
through the snow. 

Shift your weight to the rear, and two 
things happen—fast. First, the ski tips 
lift, wiping out directional control; and 
second, the back ends of the skis literally 
ski out from under you. 

‘Trouble is, though, keeping your weight 
forward is easier said than done. A big 
reason is that you are looking down hill 
when you ski. Your brain is used to bal- 
ancing you on twelve-inch feet, not six- 
foot skis, so that your reflexes, instinct, 
and common sense all scream at you to 
lean backwards into the hill. That’s why 
even a relatively mild forward lean feels 
foolhardy. 

Instant replay can be an excellent aid 
to re-educating these instincts. Before I 
watched myself ski, I was sure that I was 
leaning forward as far as possible. I'd 
have bet an all-expense-paid ski week that 
an extra inch of lean would have sent me 
cartwheeling down the slope. 

Learning to ski electronically. At Jay, 
the instant-replay setup is used as an 
adjunct to the regular teaching program. 
It's pretty much up to each student and 
instructor to decide how much TV time he 
needs and/or wants. There’s no charge 
for the service. 

A typical program for a beginning skier 
could include all the elementary maneu- 
vers pictured on these pages. Jay teaches 
the *Natur Teknic," which emphasizes 
parallel-ski skiing right off, bypassing the 
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Vermont—skating, at left, and traversing, at right. 
There's no charge for the TV part of instruction. 


familiar *snowplow" (skis held in an in- 
verted “‘V’ to slow forward motion). The 
four maneuvers in the basic repertoire: 

e Schuss—straightline down-hill skiing 
along the fall line of the slope. Since 
schussing on all but the gentlest slopes 
builds up speed rapidly, steep slopes are 
usually descended by use of the... 

e Traverse—skiing across the face of 
the slope. The skier controls his speed by 
selecting the steepness of the route. Be- 
ginners tackle a formidable slope by 
chopping it up into a series of shallow 
back-and-forth traverses. 

e Skating stop—a quick series of skat- 
ing steps that steer a schuss or traverse 
uphill, and stop the skier. 

e Kick turn—an in-place turn made 
after the skier has stopped. It can be used 
to reverse direction after each traverse 
during a descent. 

Singly or in groups. As you might ex- 
pect, instant replay works best during 
private or semi-private lessons, when the 
instructor has ample time to help the stu- 
dent analyze his trouble spots. However, 
George Stephanic, director of the Jay ski 
school, reports that he encourages group 
classes to use the system, too: Members 
execute the same maneuver in front of the 
camera, and later comment on each other's 
form during the replay. 

Although the instant-replay system is 
intended to mirror mistakes, it may also 
boost student morale. This happens when 
the student observes that even though he 
feels clumsy, he really looks almost grace- 
ful on skis. Gs) 
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Three-Way BIKE STAND 


for Repairs, Exercise, Parking 


By EBEN H. GUSTAFSON 


ny good bike needs periodic cleaning, 

| oiling, and adjusting. This stand 
makes the job easier. You don’t have to 
turn the machine upside down. 

The stand also makes the bike secure 
enough so that on wintry or rainy days 
you can get in a period of exercise at 
home. Third use is just for parking. 

For exercising, you need a brake clamp 
as seen in the drawing and photo, above. 
Adjusting the wing screw applies even 
pressure. Since the rubber brake shoes 
tend to grab, you should also apply a 
strip of plastic tape over each one. 

Make a cardboard template to fit the 
crank hub and kickstand. Outline this on 
a two-by-six for cutting. Secure the hub 
stand to the baseboard, using glue plus 
screws from underneath. Locate the pipe 
bracket to suit the bike. 
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Heat tabs melt roof ice. Melting snow or ice 
would be less likely to back up under your 
shingles if it could drain to the gutters. Tabs 
at the tops of these heat-conducting de-icing 
rods would absorb house heat; other tabs at 
the bottom would pick up solar and atmo- 
spheric heat. Conveyed along rods, heat 
would melt channels to eaves trough. 
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New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY 
DANA RASMUSSEN 


Third ski steers sled. Linked 
to the rear skis by an axle, the 
steering ski of this recently 
patented sled would lift and 
tilt all three runners when the 
rider leaned or shifted his 
weight. Canting the skis would 
give more stability with better 
speed and steering control. 
Responding to the natural tilt 
of a skier’s body, the easy-to- 
maneuver sled could double as 
an early trainer for skiers. 


Mat signals worn tires. You couldn’t overlook 
badly worn tires if your gas station had a mat 
like this near the pumps. Broken and con- 
tinuous wires would be molded into rubber 
channels. Bald tires would press wires to- 
gether to complete a signal circuit; good 
grooves would permit channels to expand 
so wire grids could not complete circuit. 


Silent alarm lets others sleep. Connected to 
an electric timer and a heating element, this 
small oscillating fan would sweep warm air 
back and forth over a preset arc to wake you 
gently without disturbing others in the same 
room, or even in the same bed. A tapered 
shroud would serve to narrow and direct the 
air stream onto the early bird’s face. 


Drill attachment spins brush clean. With the 
handle of a paintbrush gripped tightly in the 
flexible inner cone of this drill attachment, 
centrifugal force could quickly spin fresh or 
solvent-softened paint from the bristles. The 
outer cone of the housing would be free of 
corners or rough edges to make it safe to 
steady with hand while spinning in small can. 


eer ves d uu b 


Barge submerges refuse at sea. Carried out 
to deep water in this barge, a giant refuse 
container would be lowered through a well in 
the hull. At a depth sufficient to crush out 
air pockets, saturate the load, and render it 
nonbuovant, the trash would be dropped 
through a trap door. The container would 
then be winched up for another load. 


The following patents have been issued on these inven- 
tions: Three-ski sled—No. 3,398.970 to K. Horiuchi, 
Hamamatsu-shi, Japan; Roof de-icer—No. 3.388.738 to 
R. A. Derv, New Hartford, Conn.; Worn-tire signal— 
No. 3.398.397 to W. H. O'Connell. Chappaqua. N.Y.: 
Fan clock —No. 3.455.102 to P. B. Wolf, Princeton. N.J .; 
Brush cleaner—No. 3,399,463 to E. W. Stott. Edmonton, 


Alberta. Can.; Trash disposer—No. 3.395,663 to R. H. 
Smith. San Mateo. Calif. 

Copies of patents mav be ordered. bv number. from 
the Commissioner of Patents. Washington. D. C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (bv name and patent 
number) in care of the Commissioner of Patents. 
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AEROSOL 
CAN — — 


DISPENSER 


A dispenser for liquid traction improver is mounted 
in trunk over each rear tire, with nozzle of the aero- 
sol can pointing down through hole in tire well. 
When you press solenoid button, engine vacuum acts 
on a diaphragm. Latter pulls lever that presses 
down on the aerosol can, spraying the tires. 


HALF OF RUBBER BALL 


CEMENTED TO $5 THREADED ROD 
PRESSURE LEVER x 


— C 
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DIAPHRAGM Dispenser is made of soup can with top and bottom 
removed, a vacuum diaphragm, and \4"-by-1” 


aluminum strap cut, bent, and assembled as shown. 


make tiny hole in the diaphragm. 
This vent lets diaphragm spring 
back when vacuum 


How to Install 
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CHEMICAL CHAINS 
on Your Car 


You can rig your own system for 
squirting liquid traction 
improver on slipping tires 


By CLYDE J. BAKER 


Hae you ever been stuck in hard-packed 

snow or ice beside a curb? Has a car 
ever stopped in front of you on a slippery 
grade where you couldn’t get enough trac- 
tion to start again? You can avoid such 
situations this year. Install dispensers for 
Liquid Tire Chain on your car. A touch 
of the button, and the liquid traction im- 
prover developed by Dow Chemical will 
be sprayed on your tires. 

You can buy the stuff in special aerosol 
cans from your local Chevrolet dealer. 
Ask for part No. 1550521. Dispensers for 
the chemical are easily made. These are 
simply can holders and a lever actuated 


by a small vacuum diaphragm that presses 
down on the aerosol can, forcing it to 
spray on the rear tires. 

The vacuum diaphragms are controlled 
by a solenoid valve (No. 1150) available 
from Airborne Sales Co., P.O. Box 2727, 
Culver City, Calif. 90230, postpaid for 
$3.65 anywhere in the U.S. 

Assembling the system. You’ll need one 
dispenser for each rear wheel. Cut, bend, 
and drill 14"”-by-1” aluminum strap to the 
dimensions shown in a drawing. Then as- 
semble the parts on an empty Campbell’s 
soup can from which you have cut out 
both the top and the bottom. Pop rivets 
make a neat job of this assembly. 

The vacuum diaphragms, available 
from Chevrolet dealers (part number 
7033989), need a few modifications. File 
the mounting flange until sufficient clear- 
ance is obtained to permit it to slip snugly 
into the notch cut in the aluminum strap. 

Next, put a sewing needle into a hand 

Continued on page 180 


Chuck a sewing needle in drill to 


is released. 


Use a 144" bit to remove the re- 
striction from inlet neck of the 
diaphragm. You get the dia- 
phragms from a Chevy dealer. 


To arm the dispenser, buy aero- 
sol cans of liquid traction improver 
like this one. It squirts when you 
press nozzle back toward can. 
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Build this electronic controller and you can have your 


Christmas Lights — 
Keep Time to Music 


By GEORGE J. WHALEN and RUDOLF F. GRAF 


Hew do you like your Christmas tree 
lights? Some that you can buy just 
glow steadily, others twinkle one at a 
time, still others flash on and off in uni- 
son. But here’s a compact electronic de- 
vice that gives you control over what 
your lights will do. We call it the Sing- 
along because you can sing (or snap your 
fingers, clap your hands, tune in your 
favorite pop artist, or play an appropri- 
ate carol) and the lights’ output will fol- 
low the sound exactly. 

There is no need to make any con- 
nections between the Singalong unit and 
the radio, hi-fi, or whatever sound source 
you use. The unit is completely self- 
contained. It is plugged into a 110-volt 
AC outlet and your string of tree lights 
(or any other number of incandescent 
lamps) is plugged into the Singalong AC 
receptacle. The lights will now grow 
brighter with each crescendo, and glow 
softly—or go out if you wish—with each 
pianissimo passage or complete silence. 

How it works. The Singalong light con- 
troller is basically a phase-controlled 
switch circuit employing a silicon-con- 
trolled rectifier that is gated at an audio 
rate by external pulses which are picked 
up by the self-contained microphone and 
amplified through three internal stages. 
Positive half-cycle line pulses make the 
silicon-controlled rectifier ( SCR) conduct 
in step with the audio level. 

The light controller is effectively con- 
nected in series with the lights. 'The line 
cord of the unit carries power to the 
circuit, and the built-in receptacle (J) 
delivers controlled power to the lights. 
One side of the receptacle is connected 


directly to the AC line. The other side 
of the line goes to the SCR through an 
equivalent 5-ohm, 4-watt resistance made 
up of two 10-ohm, 2-watt resistors in 
parallel. This resistance is necessary to 
make the unit safe against momentary 
short circuits which can occur when an 
incandescent lamp blows out. Without 
these resistors it would be possible for 
the SCR to be momentarily overloaded 
and permanently damaged. 

Diode D1 is connected in such a way 
that it furnishes rectified positive-going 
line pulses to Q1, Q2, and Q3. Q1 is 
a monolithic Darlington amplifier device, 
which has a very high input impedance 
and very high gain. The internal crystal 
microphone used in the Singalong unit 
supplies audio voltage to the base of Q1 
which causes it to conduct on positive 
peaks. When Q1 conducts, it instantane- 
ously changes the bias voltage normally 
holding Q2 in conduction. Q3 supplies 
Q2's bias in the form of 60-Hz positive 
pulses, at the rate of the incoming audio. 

[Continued on page 188] 


For wiring diagrams, turn page is 
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Compact unit is self-contained. Plug on left is from 
tree lights. Cord at right goes to wall outlet. 
Though cover had grilled hole, mike is on back panel. 
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THE SKILLFUL DRIVER 3 


lf Your Headlights 


When you're on a freeway with heavy 
traffic, there's little danger. You can see, 
thanks to the other cars. Get to the shoul- 
der, stop, and track down the fault or wait 
for help. But on a winding country road, 
maybe with a car coming against you, 
you're in trouble. You've got to lose speed 
fast. At speed, any steering error can 
cause an accident. Brake hard, then drive 
"at a walk" to where you can stop and 


Quit... 


repair. Use flares or a flashlight to warn 
other traffic. If your flashers work, turn 
them on. If everything is dead, check the 
battery cables. If only the headlamps are 
out, the circuit breaker has opened. Since 
it's heat-actuated, it should close again 
and give you lights for a little while. Drive 
carefully to safety, and be prepared for 
sudden loss of your headlights again at 
any moment until they have been fixed. 
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Have you ever been in an emergency situation 
on the road, and got out of it in masterly 
fashion? Have you had a narrow escape from 
a dreadful collision? Other drivers would like 
to know your experience—and they may bene- 


fit from your expert advice. PoPULAR SCIENCE 
will pay $25 for your contribution, if selected 
for publication. Send it to Skillful Driver, Pop- 
ULAR SciENCE, 355 Lexington Avenue, New 
York, N.Y. 10017. 


You drive in one end and out the other of this back- swing up the ramps for locking. In the demonstration 
yard storage unit. Counterweights make it easier to scene above, the snowmobile is Boatel's Grand Prix. 
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Designed by KEN ISAACS 


UNE PROJECTS 


A Security Shelter 


P= 


PHOTOS BY RO CAPOTOSTO 


or the design of this snowmobile shel- 

ter—the first such structure ever pre- 
sented as a build-it-yourself project in 
a national magazine—four requirements 
were set up: 

e Security against theft. 

€ Drive-through capability for snow- 
mobiles that lack reverse. 

e Knockdown portability by truck. 
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Fuel hatch in side of shelter provides handy storage 
spot for gasoline can and oil supply, which rest on 
lipped shelf inside. Dark line seen on door above is 
weatherstripping. Install a magnetic latch on door. 


Portability by truck is a feature of the design. If you 
want to move the shelter to another location—say 


for Your Snowmobile 


€ Good appearance when added to 
the home grounds. 

We believe all have been very well 
met indeed. 

After viewing his completed structure, 
designed and built at the request of 
POPULAR SCIENCE, famous designer Ken 
Isaacs had this to say: 

"Experience in my Matrix Research 
Project has shown that it's desirable to 
elevate storage structures from the ground 
Continued 
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To forestall theft of the snowmobile or its parts, a 
lock should be located on one ramp. A hasp with 
built-in lock is easily installed as shown. Mount 
heavy hooks and eyes inside to hold opposite ramp. 


to a lakeside cottage—you unbolt the panels as 
shown below. One person easily hefts the heaviest. 


wt s 


to preserve and protect machinery from 
rust and moisture. Therefore, the shelter 
rests on pads and leveling screws. 

“The doors serve as access ramps and 
can be locked for protection from theft. 
You will find the drive-through path so 
handy that whether or not your machine 


has a reverse gear is of no importance. 
“The colored exterior framing and 
white siding is calculated to get you the 
approval of that lady who runs the house.” 
It’s a versatile shelter. If you don’t 
have the problem of storing a snowmobile 
you may feel, as Isaacs does, that the 
Continued 


new breed 
of scat 


The Bobcat, from Evinrude 


Evinrude driver takes the Bobcat 
Over a test jump. 


(Leave this to tes pros" — it's tricky.) 


the pertormance-plus snowmobile 


Most “performance” snowmobiles are 
stripped-down, single-purpose speed 
machines. 
The Evinrude Bobcat is a high per- 
formance trail machine. A world of 
difference. 


Bobcat is designed for speed — p/us. 
50 mph speed in flat country. With 


the trailblazers, from E / 


/INRUDE iJ £- 
Div. of Outboard Marine Corporation , outboards 


power in reserve for hill climbing and 
high altitude running; and for power- 
ing through deep powder and soft, 
sticky snow. 


The secret is the Bobcat engine — a 
25 hp Evinrude twin with enormous 
437 cc displacement. 


An engine big and powerful enough 


so the whole machine can be made as 
strong and tough as it needs to be for 
high speed cross-country running. 
With enough performance left over to 
take a little luxury along. 

Man can't live on speed alone. 


Write for catalog. Evinrude Motors, 4088 N. 
27th St. Milwaukee, Wis. 53216 


1. Curve for roof beams is easily drawn along strip 
of flexible hardboard held in place by three nails. 
A bandsaw makes quick job of cutting along line. 


2. Simple jig gives accuracy in marking similar 
pieces for bolt-hole drilling. Nail blocks at right 
angle, attach predrilled hardboard. 


3. First phase of assembly, after framing is cut to 
length and drilled, calls for six four-piece units as 
shown. But don’t tighten nuts on roof-beam bolts. 


5. Assemble roof sections as above after unbolt- 
ing roof beams from framing already up. Glue and 
screw plywood to beams, two-by-twos along edges. 
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4. Make two framing sections like this. Then at- 
tach the two with bolts through center verticals. 
Floor longitudinals butt end-to-end at center, 


shelter "also fits nicely into the lives of 
small-tractor owners, bike owners, garden- 
tool owners, or any home owners with 
pyramiding storage problems.” 

In building the prototype structure, 
Rosario Capotosto followed standard 
building steps and procedures, as you'll 
see in the accompanying photos. How- 
ever you should note that the bolted- 
together assembly breaks down into 
various panels, the heaviest of them 
about 70 pounds. 

How it breaks down. Removal of bolts 
at a few points will enable you to knock 
down the structure about as follows: the 
sides into two panels each, roof into two 
panels (with the roofing itself as three 
pieces), floor into two panels, ramps into 
one piece each, and the exterior workdeck 
into either one or two separate panels. 


Continued 


- The 350 Super Sport 


43 


The 300 Sport 
292cc JLO engine 18.5 hp 


=> 


336cc JLO engine 22 hp X ^ 


The 500 Super Sport Twin 
433.8cc JLO engine 28 hp , 


Stay on the move with 

dependable forged ski 

spindles, the lowest center 
of gravity in the industry, and 

Massey-Ferguson's experienced 

*  . dealer network for parts and service 
^ throughout the snow country. 


qu de is worth a thousand words. 


2 


For your trial ride, see your Ski Whiz dealer. For his name, call any time, any day, toll free, (800) 243-1890. 
(In Connecticut, call 853-3600, GT Inc., Des Moines, lowa. 


6. Framing begins to shape up and roof goes on. 
Notice how a few well-placed clamps help support 
roof sections until they are bolted to uprights. 


8. Workdeck along one side of shelter can be single 


10-foot unit, or two fives to reduce weight. Locate 
battens for snug fit. Note roof forms in place here. 


10. Oops! What happened here? Builder forgot to 
predrill holes for metal handle that runs through 
ramp frame. So he made use of drill extension bit. 
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7. Levelers are located at each corner. Do leveling 


by adjusting upper nut of 34" base bolts. Then 
snug up lower nut. Level, tighten framing nuts. 


9. To assemble two ramps, use waterproof glue. 
Let pilot nails project so frame pieces don't slide. 
After clamping, drive 2" nails through plywood. 


A pickup truck will easily carry the load. 

Why knock it down? So that you can 
move it around, erecting it at home, at a 
lakeside cottage, or at a second home in 
snow country. A hex wrench quickly does 
the job. 'The leveling feet enable you to 
set it up plumb at the new site. 

The walls are a new material—San- 
spray siding, natural stone aggregate em- 
bedded with epoxy on exterior grade 34" 
plywood. The maintenance-free panels 
come in two aggregate textures—regular 
and large—in six shades (northern white, 
black, pearl gray, tangerine, Gaelic green, 
and Monterey sand). White regular was 
used for the shelter. 

You can work the material nicely with 
a carbide-tipped saw blade, tempered 
drill bits, and fine-tooth saber-saw blades. 

Sanspray is distributed nationally 


Continued 


“Your “block. Every. block in town. An Ariene 
Sno-Thro makes sidewalks walkable — drive-: 
ways driveable. It throws tons, not shovelfuls, 
of snow. Two-stage, self-propelled design. H's the good 
"snomaritan." Always eager to help people out aften 
T .» -—a snowstorm. | 


It really digs snow. There's nothing square about a slow 
speed auger and high speed impeller for putting the 
bite. on Old Man Winter. And you can bank on that. 
Driff on down to your neighborhood Ariens Sno-Thrc: 
dealer. He's expecting you. 


€ 


LEFT: Ariens 7 H.P. Sno-Thro. Clean 
24" or-32" path. Lock-out differentials 
4-speeds forward, reverse. Rotating dise 
charge chute. Other models from + 
H.P. ABOVE: Ariens 7 H.P. Manorwa's 
riding tractor. Hefty 32" Sno-Thro. 68 
speeds forward, 2 in reverse. Electríü 
or recoil start. Year 'round attachments: 


Aim COMPANY 4. 655 W. RYAN ST. * BRILLION, WISCONSIN 54110 


a cut above the rest 


11. Carbide-tipped blade in a portable saw does a 
smooth job of cutting Sanspray panels. Stone side 
of panel should face down. Note panel support. 


this behind two-by-two roof strip. One-by-four splic- 
er joins the two panels in back. Note hatch opening. 


through lumberyards at about 80 cents a 
square foot. Address a postcard to San- 
spray Industries, Inc., 515 Madison Ave., 
New York, N.Y. 10022, if you have diffi- 
culty locating a source of supply. 

Building pointers. Select your framing 
materials by hand if at all possible so 
you get only straight pieces. Kiln-dried 
white-fir two-by-fours with rounded edges 
are a pleasure to work with. 

Cut all framing pieces accurately to 
length. Otherwise, you'll have bolt- 
alignment problems since you should pre- 
drill most of the holes. Use a drill press 
if available. Make the bolt holes 16” 
oversize for easy fit. 

During assembly turn up the nuts only 
fingertight temporarily. After the fram- 
ing is complete, make and install the feet 
and levelers, raising each end of the struc- 
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13. Narrow panel at top can be slid into place like 


12. Panels stand off 15" from frame members. To 
get spacing, place stack of washers on the bolt as 
you see here. Place rubber washer against panel. 


inrer 


14. Floorboards have slight spacing to drain away 
melted snow. Tiller rope and clamps for the counter- 
balances at ends are available from boating stores. 


ture alternately with a bumper jack. 
Then use a level and plumb line to square 
up everything. Keep it so by snugging 
up the nuts. 

For the corrugated roof, three 10-foot 
panels 26” wide are needed. Put down 
one strip along each side. Then overlap 
the third strip in the center and you 
won’t need caulking. Drill holes and at- 
tach the roofing with 1”-No. 8 roundhead 
brass or aluminum screws. Place a rub- 
ber washer under each screw head to 
prevent leaks. Locate a screw on the 
crown of every third corrugation. 

After cutting the Sanspray panels to 
size, clamp them in place and bore holes 
for the bolts, running the drill through 
the holes already drilled in the framing. 
Use a backup strip of wood behind the 
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lake it 
from people 
who know, 
ski-ttoo.is the « 
with the 
winning 

— personality! 


Y Last winter, Ski-Doo won more 
races than all other snowmobiles 
combined. And set a world speed 
record doing it! 
If a snowmobile can take on all 
competitors in every class and 
win race after race, it has to be 
good. But being good on the track 
isn't good enough. Once again, 
we've gone all out, So you can go 


one better on the trail, too. 
Better performance. Ski-Doo has 


more dependable power for 
climbing, towing, funning around. 
Better ride. Smoother over the 
bumps. More stable in the turns. 
And no snowmobile is so light- 
footed — over deep, deep snow. 
Better selection. For 1970, we 
offer five Ski-Doo series, each 
with a totally different personality. 
If it's luxury you're after, we have 
it. If it's economy, we have a 
Ski-Doo so low-priced, many 
people are buying two. 

If you want the number one 
choice in snowmobiles, in high 
fashion winter sportswear and 
accessories, see your Ski-Doo 
dealer. He'll show you the 1970 
reasons why you go one better 


when you go Ski-Doo. 


North America's number one snowmobile 
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The blade turns 
but the saw does 


: 
af 
LU 
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This Craftsman" 12-speed scroller sabre 
saw does something no other saw in the 
world can do. The turning blade turns and , 
follows the direction of your cut without 
your having to turn the saw, The side 
pressure you apply in following a curved 
line, zig zag or circle, is enough to make 

it turn. 

Or, if you'd rather, turn the blade by hand 
with the knob on top. Either way, Sears new 
turning-blade sabre 
saw turns a full 360*. 
And it will lock in any 
90* position in case 
you want to cut a 
straight line. Then it 
acts just like a 
conventional sabre 
saw. And, as we said, 
no other saw in the 


/ Cuts corners and circles 
F even in tight spots. 


world will do all that. 

In fact, with this one tool you can do the 
work of a rip, crosscut, coping, jig, Scroll, 
band, keyhole, and hacksaw. It has a full 
15 HP motor for smoother cutting, a l-inch 
stroke for faster cutting. The base plate is 
adjustable, O to 45*. Those 12 speeds give 
you the right speed for every job, from 
delicate wood veneer to steel pipe. That 
also means up to four times longer blade 
life. 

This new saw even has a light for dark work 
areas. And a blower to keep sawdust out of 
the way. The solid state speed regulator 
automatically boosts power to maintain 
speed for heavy loads. It cuts the same 
through thick and thin, and it's UL listed. 

In short, there's so much precision built 
into this saw, and it can do so many things, 
itcan makea craftsman out of almost anyone. 


x ——— 


Model 2675. 
Smaller than actual size. 


So, if you're already a craftsman, you're way 

ahead of the game. This saw comes with a 

circle-cutting edge-guide attachment, 8 

blades, splinter-free guide and an 8-ft. cord. 
If you need just about a any power tool 

or accessory, you nm 

can find it at most 

Sears, Roebuck and 


the catalog. And, 

it will be every bit as 
good as the new 
scroller sabre saw > 
Just come in and try ^ 
one out for yourself. 


Buy a Craftsman and be one. 
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Cutting plywood for electrical box 

To avoid marring plywood paneling when 
you must make a cutout for an electrical box, 
use the box itself as a template to make the 
outline. Drill the ears with a 3$" bit. Start 
the saber saw in these drilled holes to cut 
the lines marked on the paneling. 


4 Good Tricks 
for 
Homeowners - 


Double hook holds pail and brush 


For more convenient painting from a 
ladder, shape a double hook like this from 
a wire clothes hanger. Cut and bend one 


arm of the hanger (the right one in the 
sketch) to make the middle hook. Then 
bend the other arm and hook as shown. 


zx 


Sheet plastic keeps paint tray clean 

You can avoid the usually messy job of 
cleaning up a paint tray after a period of 
roller painting if you drape a sheet of plastic 
wrap over it. See top photo. You then can 
simply lift the edges of the plastic protector, 
throw it away, and store your tray. 


Screening keeps screw secure in hole 


When a wood screw loses its holding power 
because of an enlarged hole, here's an easy 
fix: Cut a strip of metal wire screening, 
making it as wide as the screw is long. Wrap 
this strip around the screw to form a tube, 
and cut off any excess. Compress the tube, 
force it into the hole, and the screw then 
will drive the wire into the wood. 
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BOSS CAT 


with a competition record of performance and durability 


WINNER OF THE BIG ONES. _ that forged this proud race record is built 


into every»Arctic Cat. Like the traction- 
grabbing torsion spring/slide rail suspen- 
sion system that powers you smoothly 
| | over all terrain and snow conditions. And 
World Championship Snowmobile Derby the forward mounted engine and all- 
at Eagle River, Wis. aluminum chassis that lowers the center 
Winnipeg to St. Paul cross-country ` of gravity for unparalleled stability. 


International 500 So, whether you race or not, the competi- 
tion record says Arctic Cat is the choice of 

Arctic Cat has the stuff to win. The ad- the sportsman who demiands a fast. tough 

vanced design and precision engineering and all-day comfortable machine. 


Canadian National Kawartha Cup 
Championship 
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ARCTIC ENTERPRISES, INC., Thief River Falls, Minnesota J 
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; | AMERICAN MACHINE & TOOL CO., Dept.PSDL, Royersford, Pa. 19468 | 
AS MUCH AS 4 Please send me the unit(s) checked, plus the FREE 16 Page AS MUCH AS 
ij booklet, "The ABC's Of Lathe Turning". Payment in full enclosed |, 
pi C EE . or $3 deposit each item enclosed, balance C.0.D. 


ge J 
| | MUST BE FULLY SATISFIED OR WILL RETURN WITHIN 10 DAYS FOR 
| ! FULL REFUND. No questions asked. And the lathe booklet remains 
" 0 | mine to keep. 1 
| [] 6" Swing Lathes @ $14.95 [] 12" Swing Lathes @$29.95 [3 
^*^ O Faceplates @ $2.50 [] Sets of turning chisels @ $4.95 4 
GE Motors: O @ $18.80 (with lathe) [7] @ $24.85 (purchased separately) 
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WITH THIS =| EOORS ELIO prc IR ieee | — WITH THIS 
COUPON | I eesseusezaac acia veu es sa STONER CRM Ze [exec » COUPON 


World’s greatest fun tool—Makes woodworking a delight 
95 — 9^ SWING SFT. Feit entender MNETHESE ND 


turni Is, | | : | 
f.o.b. factory WOOD LATHE ases ete. $2.95 | MAKE THESE AND 
"turning cibis | 100's OF OTHER 


SPINDLE 
CHAIRS, 


FURNITURE 
REFINISHING 


sander, horizontal drill press, a jig to hold work to be reeded or fluted. 


MOST VERSATILE! — EASIEST TO LEARN! EASIEST TO USE! 


INDUSTRIAL SIZE 12" SWING 4-FT. 


WOOD LATHE 


e ALL CAST IRON AND STEEL PRECISION CONSTRUCTION 

e DOES WORK OF MACHINES SELLING FOR 3 TIMES THE PRICE 
e TURNS WOOD AND PLASTICS TO 23" LONG 

e MADE BY AMERICA'S LARGEST DIRECT SALES 


VEL LES e. ELI rane numi Da at al 


9 5 POWER TOOL FACTORY 
| | | l F 
Comparable in speea, precision and dura: by! e ENDORSED BY EDITORS OF THE NATION'S TOP MAGAZINES 
more. Full Es between centers, efor Rocco vorpal Professionals, industrial users, home hobbyists . . . over one million 
ood an lastcs. ecia ular Stee n L: : ie fi : "TL 
Ped valle DIR dubi oint tüspeitsioE n Faceplate toptional) satisfied owners . . . attest to the precision, versatility and rugged per- 
crease accuracy, ease of operation, vir- for turning bowls, formance of AMCO power tools. Praise heaped on them by America’s top 
tually eliminate vibration. Precision ball lamp bases, etc. shop and crafts editors. Popular Science: "A good bit of sound, imaginative 


thrust cup center. Large graduated T- 2.95 

rest. Screw action tail stock, 3-Speed Set of 3 high speed 
pulley for different work diameters. turning chisels: 
SAME DUAL GUARANTY APPLIES $4.95 additional 


engineering." Popular Mechanics: “Amazingly versatile.” Workbench: ". . . 
particulary delighted with the lathe . . . did everything we demanded of it." 
Sturdy cast iron and steel construction with tubular steel bed. Complete 
with ball thrust cup center, T-rest assembly, lever action tail stock, 2- 
speed pulley. Takes any standard motor % hp or larger. 


"IT xr cxi 


UNCONDITIONAL 10-DAY GUARANTEE 
You must be fully satisfied. If not, return in ten days, shipping 
charges collect for prompt, full refund. 


10-YEAR FULL SERVICE GUARANTEE 


Any parts which may become inoperative for any reason within 
ten years after purchase date will be replaced or repaired without 
charge. Your only cost: for postage. 


FREE 16 PAGE BOOKLET 
"ABC'S OF LATHE TURNING" 


Fully illustrated step by step instructions in articles by the na- 
tion's leading hobby writers. Shows how easily and quickly you 
can reap the benefits of this most rewarding of hobbies. Included 

FREE with your purchase. 
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Now! In just 
2 minutes, 


find out 
how you can 


` 
‘OREVER TO 


DULL, LOW-PAY WORK 


Discover for yourself how easily you can prepare 
in your spare time, at home, for an exciting high-pay 
career in today’s “blue-chip” profession...Electronics 


A= you fed up with being stuck in a dull, rou- 
CÀ tine job that pays peanuts? If so, here's your 
opportunity to get out of "dead end" work for 
good—and to start on the road to an exciting, 
high-pay career. 


As you read this, there are thousands of ca- | 


recr openings waiting for qualified men in today's 


big “growth” profession—Electronics. With train- | 


ing, you can be one of these men. You can have 
your pick of "glamor" jobs any man would be 
proud of—in TV and radio broadcasting, auto- 
mation, the acrospace program. 

And as you move up the ladder in this boom- 
ing field, you can earn the kind of moncy many 
men only dream of: $5, $6, $7 an hour...$200, 
$225, $250 a week...$10,000, $11,000, even 
$12,000 a year! 

Getting the training you need to break into 
this field is easier than you might have thought 
possible. You don't need college—or even a high- 
school diploma. As a matter of fact, you can 
prepare right at home, in your spare time. 

Want full details? Just mail us the bound-in 
postpaid card. We'll send you 2 FREE books 
that tell about career opportunities in Elec- 
tronics and how you can prepare to cash in on 


them. Why not take the first step on the road 
to success by mailing the card right now? If 
card has been removed, use coupon below. 


ENROLL UNDER NEW G.I. BILL 
All CIE courses are available under the new 
G.I. Bill. If you served on active duty since 
January 31, 1955, or are in service now, check 
box on reply card for G.I. Bill information. 


o. 
Cl Cleveland Institute 
| of Electronics 


1776 East 17th Street, Cleveland, Ohio 44114 


Please send me 2 FREE books describing oppor- 
tunities in Electronics and how to prepare for 
them. 


Name. . Age 


(please print) — 
Address 


City 


State __—— —— a E 
[ ]Check here for G.I. Bill information 


ee’ 
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An ambulance was on the way in minutes along with police to investigate a 


ey E ET x 


NNNM. Cum 


three-car accident in San Fernando Valley, Calif. Otto Miller, a member of 
local REACT group, put in call for help on his CB set, a Johnson Messenger. 


CB RADIO to th 


X ELECTRONICS < 


With a two-way set in your car 
or boat you, too, can become a 
member of a fast-growing club 


By LEN BUCKWALTER 


The following highway emergencies are 
true ones. Each called for a state trooper 
or some other fast assistance. In these 
same situations, what would you do? 

@ You encounter a motorist who’s ob- 
viously in distress. He’s grabbing his 
side, pain stabbing at his belly. You've 
heard about ruptured appendix. Would 
you hang a handkerchief from your car 
antenna, the official way to attract a 
trooper? 

€ You're creeping along an icy ex- 
pressway. Just ahead, a two-car accident 


166 f POPULAR SCIENCE 


is sprawled across the road, paralyzing 
traffic for miles. Wreckers could arrive 
in minutes if they knew the exact loca- 
tion. Would you be willing to hike miles 
over the snow to the nearest phone? 

e Your wife is returning home after 
dark along a stretch of deserted road. 
A tire blows. Would you have her change 
the tire in the dark or walk the deserted 
road to call you on the phone? 

All these incidents had a fortunate 
ending. Help was speedily summoned by 
Citizens Band radio, closest answer yet 
to a dream that’s been called “two-way 
radio for everyone." CB is a scant 12 
years old, but it has already racked up 
some astonishing scores. 

A million Americans hold CB licenses 
issued by the federal government. These 
people aren't radio hams, but average 
citizens who want two-way radio in their 


Range over water is more than 50 miles at full five- 
watt CB power. The set shown in use here is Courier 
Clipper, a walkie-talkie with its own batteries. 


escue 


car, boat, or home. They filled out a 
simple license form, paid a fee of $8, 
and purchased some three million CB 
sets. Most did their own installation. 

CB racked up these gains with good 
reason. For one, it furnishes the general 
public with useful radio channels for the 
first time. 

Opening the hush-hush band. Prior to 
CB, only police, aircraft, and similar 
services could operate two-way radio be- 
cause wavelengths are a scarce commod- 
ity (most are gobbled up by TV). Then 
in 1958 the Federal Communications 
Commission observed that a band tagged 
for amateur (ham) radio was quiet. 

Hams, it seems, were crowding onto 
other frequencies where radio signals 
could *skip" to all parts of the world. 
So the FCC yanked away the ham's 11- 
meter band and reassigned it as a new 
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CB is a boon to a small business operation like a 
TV repair shop or a garage or service station. Work- 
man with wrecker above is seen radioing back to 
his home base that he has just completed a job... 


. . . And learns location of next job from the opera- 
tor at the home base. This means the wrecker can 
work with less backtracking and deadheading. This 
soon saves enough to more than pay for CB set. 
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Citizens Radio Service. The commission 
hailed CB as a low-cost, short-range serv- 
ice for millions of personal and business 
users. (Certain operations are forbidden: 
CB is not meant for idle chatter or for 
any illegal enterprise.) 

CB’s promise of low cost explains its 
rapid rise. Installation can be done by 
anyone; no particular technical prowess 
is called for. In a home station (called 

Continued 
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Some of the typical CB radio sets that you now can buy 


Squire-Sanders Skipper is an all-transistor unit. 
Note convenient bracket for mounting under dash. 


Pace Base Station is a deluxe CB transceiver for 
home or office. It covers all of the 23 channels. 


— —À— 


iesu 


Want it as a kit? Readymade? You can buy this one 
either way. It's a Heathkit five-watt model GW-14. 


"base") the set is often plunked on a 
table and plugged into an AC outlet. The 
outdoor antenna is mounted like the TV 
type. 

Mobile installations for a car call for 
somewhat more juggling, since wires are 
usually fished through the firewall or 
trunk bulkhead. 'The mobile CB set 
fastens under the dashboard and is con- 
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Allied Radio’s all-channel transceiver (A-2567) 
is tube type, works on house current or 12-volt DC. 


nected to the fuse block or some other | 
handy voltage source. 

The equipment you need. The basic 
set in CB is the "transceiver"—or com- 
bination transmitter-receiver. Most trans- 
ceivers (base or mobile) fall in the $100- 
$200 range. An antenna for the home is 
about $30; a mobile antenna, approxi- 
mately $15. Add about $15 for other 
items like antenna mast and cable, 
mounting hardware and connectors. 

Tally up all this and you might spend 
about $350 for a system that will let 
you call home and say: “Honey, I'm 
stuck in traffic—I’ll be late for dinner." 
It also works the other way: “Take your 
time, darling, we're having chipped beef." 

The distance these lovebirds can talk 
across depends on terrain and antenna 
height. Average talking distance between 
a car and home is eight to 15 miles. It 
may be more in open country, and less 
where hills or buildings form obstruc- 
tions. When transmitting over water, 
range easily exceeds 20 miles. 

Recall, though, that CB is intended as 
a short-range service. Thus the FCC 
limits all transmitters to a maximum 
power of five watts, and insists that the 
top of a CB antenna rise no higher than 
20 feet over a natural or man-made 
formation (a tree or your home, for 
example). 

Picking your set. The prospective buyer 
of CB equipment confronts a dizzying 

[Continued on page 178] 


The Machine 
That Adds a 
Dimension 
to Drawings 


To translate engineering drawings 
into three dimensions, draftsman 
aligns plan and elevation views 
on circular and mated table. Slave 
stylus draws perspective at left. 


S tandara engineering or architectural 
drawings are automatically converted in- 
to three-dimensional views on this draft- 
ing assembly in 50 to 90 percent less 
time than it would take to do the job 
by hand. 

The “mechanical geometric homolog 
computer,” developed by Enthymat Cor- 
poration, of San Diego, Calif., links two 
tracing styluses to a slave stylus through 
a three-dimensional slide rule. 

In operation, a draftsman aligns plan 
and elevation drawings of a part or ob- 
ject on two drafting tables and sets two 
styluses linked to a mobile straightedge 
on corresponding parts of the views. 
After adjusting four clutches (for scale, 


elevation, viewpoint, and rotation) he 
merely traces the inputs. The slave 
stylus draws the desired perspective. 
Since the Enthymat refuses to accept 
illogical relationships, it automatically 
checks the accuracy of the engineering 
drawings. 

The Enthymat (from the Greek en- 
thyeme, meaning to skip logical steps in 
going from premise to conclusion) grew 
out of an idea of Kenneth A. Bowen. The 
present machine (you can lease one for 
about $6,000 a year) took eight years 
to develop. It uses a combination of 
sapphire bearings and _ pressure-loaded 
bearing points—177 of them—to reduce 
lag and drag. 


Input stylus of Enthymat, left, is used to trace 
an engineering drawing. A homolog computer—an 


intricate network of arms and bearings—converts 
the information into a three-dimensional view, right. 
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Having trouble with water caused by condensation 
in your gasoline tank and carburetor bowl? Instead 
of spending time draining the tank and tearing 
down the carburetor, why not pour a pint of rub- 
bing alcohol into the tank? The alcohol will absorb 
the water and then will be burned in the engine. 
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When timing your car, a substitute for a continuity 
light is probably at hand. Use any small transistor 


radio. Tune between stations and turn up the 
volume. If it's noisy where you're working, use the 
earphone. Listen carefully, and every time the 
points open, you should hear a snapping sound. 
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connect them to the hot side of each battery. Touch 


hn ge it 


Tuneup and part specifications for your particular 
automobile troublesome to remember? Why not do 
it this way? Take a piece of wide adhesive tape or 
sticky-back shelf paper and write all pertinent in- 
formation on it, then stick it somewhere under the 
engine compartment so it's all there for you. 


The frame acts as a ground on all automobiles. 
So the next time you have to jump a battery on 
another car and the cables aren’t long enough, do 
this: Hook both cables together to form one and 


the bumpers together and a connection is made. 


f You r C A R By JIM DAVIS 


- 


Holding a car engine at a steady r.p.m. while work- 
ing on it can be difficult, but here's one simple 
| solution: Use a telescopic rod exactly like the one 
that holds up a desk leaf under a typewriter. It can 
be extended from under the dash or from the edge 
of the seat. The idea will work on all automobiles. 


Ever rebuild a starter or generator, and after put- 
ting in new brushes, find you needed four hands to 
slip the commutator past the brushes? Try retract- 
ing the brushes and securing them with sewing 
thread. When the unit is spun later, the thread 
breaks, releasing brushes. Air blows thread out. 
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Need a better cooler for your automatic transmis- 
sion than the one the factory supplied with your car? 
If you can find an old refrigerator, remove the 
condensing unit and you've got a fine one. Mount 
it in front of the radiator to get maximum air flow 
and use oil-resistant hose and quality hose clamps. 
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Does your engine overheat at speeds over 30, but 
not at lower speeds? If you're faced with this puz- 
zler, you should check the lower radiator hose to 
make sure that the steel spring liner hasn't rusted 
out. Once the hose gets soft, water-pump suction 
collapses it and restricts the flow of cooling water. 


è E That's what acceptable auto-maintenance ideas are worth. Address 
Win a $25 Prize! your ideas to Editor, Popular Science, 355 Lexington Ave., New 
* York, N.Y. 10017. They can't be acknowledged or returned. 
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PERSONAL-USE REPORT Three New Kits tc 


Get the 


Heath introduces three solid-state kits for beach searchers 


Induction-Balance Metal Locator 


You can locate buried pipes in your backyard, find 
a lost ring or watch at the beach, or maybe even dis- 
cover buried pirate gold with this new Heath metal lo- 
cator. It will detect the presence of metal hidden by 
any nonconductor—earth, wood, stone, plaster—so you 
can also use it in the house to trace wires and pipes. 

With a little practice, you can detect objects to 
a depth of six feet and get a fairly good idea of their 
size. The GD-48 uses the induction balance method 
to detect metal and gives you two indications when 
a metal object enters the field of the search coils: You 
hear a loud tone from the built-in speaker, and read 
the relative imbalance between the two coils on the 
meter. The tone gets louder approaching the object. 
You adjust a sensitivity control to detect very large 
or very small objects and to search at varying depths. 

I found that the GD-48 indicates more positively 
than does the conventional beat frequency system, 
which requires hearing a change in frequency in a 
constant tone. To build it, you assemble two printed 
circuit boards and connect the cables. Price is $59.95. 
Simply write to the Heath Co., Benton Harbor, Mich. 
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VHF-FM Monito 


Would you like to ha 
an up-to-the-minute weatl 
er report instantly availabl 
at your fingertips; kno 
about an auto accident tha 
may be tying up traffic 
monitor VHF marine chan 
nels; listen in on fire-dé 
partment calls or comme! 
cial radio telephone? Yo 
can with the new. Heat 
VHF-FM monitor receive 

It operates on six ordi 
nary flashlight C cells o 
AC power, and is smal 
enough to carry with yo 
anywhere. A 20-inch co| 
lapsible whip antenna prc 
vides good reception, bu 
you can plug in an externa 
antenna for fixed-station op 
eration. 


ind Treasure, 
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Neather, Tune Your Car 


oatsmen, and Saturday mechanics. We tried "em all sy HuBeRT LUCKETT 
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You can leave the set 
irned on and adjust the 
juelch control to complete- 
" quiet background noise, 
t even a weak signal will 
'eak through. 'This feature 
so conserves battery pow- 
, since it cuts off the audio 
ages when there is no sig- 
i. For boatmen, pilots, 
unteer firemen or anyone 
ho wants to monitor one 
equency regularly, there 
a switch-operated crystal- 
ntrolled receive feature. 
take my receiver with me 
umping and boating, and 
4 reports direct from the 
.S. weather bureau at 
32.550 megahertz. The 
R-88 VHF-FM monitor 
ceiver costs $49.95. 
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3-Way Auto Tune-Up Meter 


Here is an auto tune-up meter that uses no internal 
batteries and requires the connection of only two clip 
leads to measure point dwell and engine r.p.m.'s. You 
can read either dwell angle or r.p.m. simply by flipping 
the switch on the instrument—no need to change the 
connection of the two leads or to calibrate it each time 
you use it. You simply clip the leads to the two pri- 
mary terminals on the coil. Diagrams in the lid of the 
handy carrying case show connections for negative- 
ground and positive-ground electrical systems. 

There are two r.p.m. scales: low covers 0 to 1,500 
r.p.m. and high covers 0 to 4,500 r.p.m. You also get a 
built-in DC voltmeter (0-15 volts) that is useful for set- 
ting voltage regulators and tracing electrical faults. 

This is a simple kit to construct. It will take you 
about four or five hours to finish it. You calibrate it 
using the 60-cycle household power line for the tach and 
your car battery for the dwell meter. I checked mine 
by comparing readings with an expensive professional 
instrument and could detect no difference in r.p.m. 
readings on either the high or low scale. The ID-29 
Auto Tune-Up Meter is $29.95. 
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Let Your RADIAL-AR 


With a grinding wheel and simple 


mount, you can recondition dull 
blades like an expert 


By WILLIAM G. WAGGONER 


AY good radial-arm saw is a natural 
for reconditioning its own and other 
blades. The precision feed, accurate angle 
settings, and high-speed grinding head 
incorporated in such a machine do a far 
better job than hand filing. 

With two or three grinding wheels and 
a little experience, you'll be able to joint, 
gum (reshape), and sharpen just about 
any kind or size of blade for table, porta- 
ble, or radial-arm saws. 

The blade is held horizontally on a 
homemade fixture. By moving the car- 
riage, you advance the grinding wheel 
into the saw. 'The bevel settings insure 
accurate bevel grinding of the teeth. 

Making the mount. Cut an auxiliary 


table, about 10" by 18", from 34" ply- 
wood. Welding is the easiest way to make 
the other parts needed. Drawings show 
alternate methods. 
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The blade mount is a piece of 11/4" 
pipe in a floor-flange base, its top end 
turned or filed truly square. Either turn 
a rod to fit into this at one end, shoulder- 
ing 215" of it down to 14” diameter, or 
pin a !5" rod into the pipe, centering it 
with spacers. The centering cone is an 
easy taper turning (or you can buy it 
from the Belsaw Machinery Co., Kansas 
City, Mo. 64111, if you prefer). 


You make a small table with a crossbar for clamp- 
ing to the saw table in the fence slot. On the auxili- 


blade edge. The setup shown below will nandle 
blades up to 24" diameter. The guard raised to 
show grinding area should be kept down in use. 


The edge support is a post in a slotted 
base, with a sleeve adjustable for height. 
A ball-bearing caster soldered to the top 
is optional; it lets the blade turn freely 
and can't scratch. 

The carriage stop is a C clamp with a 
short rod welded to it. Tap the hole for 
the stop bolt a little undersize so that it 
doesn't turn freely. A 14”-by-6”, 100-grit 
wheel is good for pointing and most 


14" 2" HARDWOOD 
(ALTERNATE) 


DRIVE FIT 


MRA m Ec rr 
TT 


ag Lui anu 


harpen Its Own Blades 


sharpening. I've also found a ?1;"-by-8" 
60-grit wheel useful. Be sure to check 
the speed of your arbor and the maximum 
speed on the wheel label. Don't exceed 
this. Lower the guard and wear goggles. 
How to do the job. Examine blades 
carefully before sharpening to determine 
original bevel angles and wear areas. 
Full reconditioning of a blade calls for 

;ointing, gumming, setting, sharpening. 
Continued 


__ CARRIAGE STOP 


^ EDGE... @ 
= SUPPORT 3x 


BLADE 
HOLDER 


Jointing restores roundness to a worn 
blade. Lock the centering cone as far 
down as it will go while leaving the blade 
just free enough to turn by hand. Set the 
carriage stop to let the grinding wheel 
just touch the shortest tooth. Slowly re- 
volve the saw by hand until all tooth tips 
have been slightly ground. 

Gumming deepens the gullets uniform- 
ly, keeping the blade in balance and re- 
storing the original tooth depth after 
jointing. Dress the wheel face at about 
30 deg., with a slightly rounded outer 
corner. Mount the blade and adjust the 
auxiliary table to align one side of the 
wheel with the tooth side of a gullet. 
Set the carriage stop to grind to original 
gullet depth. 

Being careful not to let the wheel touch 
the tooth point, start grinding just inside 
the tooth and pull the wheel in while 
holding the blade against it lightly with 
the other hand. When the wheel has 
ground to full depth, release the blade to 
let the wheel follow the rounded bottom 
of the gullet; then grind outward along 
the back of the next tooth. Repeat sev- 
eral times with the stop set to grind 
slightly lower at each pass until gullets 
are about 4” deeper than the original 
ones. A light pressure avoids burning. 

Setting should be done with one of the 
inexpensive saw sets (available from 
mail-order catalogs) that can be fastened 
to a workbench or in the grooves of a 
table saw. The teeth of planer and hol- 
low-ground blades, however, should not 


be set. Nor should the big raker teeth 
(the first in each group) of combination 
blades. After jointing this kind of blade, 
go around again and joint the rakers !64" 
below the other teeth. 

On to the sharpening. This may be done 
on the face or top of teeth, depending on 
amount of wear and type of saw. To 
grind the face of crosscut teeth at the 
usual 10-deg. bevel, tilt the motor head 
that far up for grinding down-set teeth, 
then 10 deg. down to grind the alternate 
upward-set teeth, lowering the overarm 
1f necessary. Remember that only teeth 
tips need be beveled. Raker teeth should 
not be beveled, but ground straight 
across. 

Some blades, with teeth worn at the 
extreme tips only, can be sharpened with 
a shaped wheel set to grind the tooth 
backs only. A diamond or stick dresser 
can be used to shape a 30-deg. bevel on 
the wheel, with a !4;" radius edge. Grind 
the backs straight across, leaving the 
tooth faces (and any bevel they may 
have) untouched. 

Chisel-tooth blades cut well when 
sharpened on the top only at an eight- 
deg. angle, alternately right and left. 
This can be done by grinding somewhat 
below center on a 6” wheel, its face 
aligned with the sloping tops of the teeth. 
Grind every down-set tooth. Then turn 
the blade over, reset the wheel angle, and 
grind tops of alternate teeth. Be sure 
that you keep them the same length as 
the first ones. Gs) 


mes - yat 


Adjust overarm to bring the center 
of the wheel arbor slightly above 
the saw blade, represented by the 
steel rule shown in photo above. 


For truing or shaping the grinding 
wheel, a diamond or stick dresser 
can be rested on a circular elec- 
trical box cover as shown here. 


C clamp inside one arm track 
serves as carriage stop. The bolt 
on it provides a vernier adjust- 
ment of the grinding depth. 
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Master Mechanic Everlite Battery Charger 


DON’T BUY BATTERIES 


SAVE $—RECHARGE THEM 


Over and over up to 15 times or more 


e Charges 6 batteries at once 
® Charges all types of batteries. 


| * By far the best 
| * Charges 3 times faster 


Only Everlite charges tiny hearing aid batteries as well 


as big lantern batteries 


Only Everlite charges flashlight, toys, radio, telephone, hearing aid, 
cameras—yes, even mercury cells. Save money and have the con- 
venience of fresh batteries. Simple, safe, foolproof and unbeliev- 
| ably efficient. Plugs into any 115 volt outlet. Free battery tester 


included. Guaranteed for one year. 


2 MODELS—The Everlite ATA for al, an 


| Cell Batteries up to 12 volts 


Made of hardened aluminum alloy. Size #1—414” x 414” $6 .90 plus .65 shipping 
Will retain its accuracy forever. Size 342—712" x 4%" $9 9) plus.75 shipping 


ee ee EEEE] 


1 $6.95 


| —The Everlite 2276 for all Dry Batteries plus a special 
charge for Car Batteries to assure fast starts on ee 
mornings............... EER Rea DER TETUER UR END ETE Toe 


“Copy ony Contour Instantly" - 


plus $.65 
for shipping. 


Copies exact outline 
of any object! 


a $8.95 for sipping. 


Save dollars—save material. Can pay 
for itself on one job. The perfect 
tool for fitting in against door cas- 
ings, bath fixtures, moldings, pipes, 
sinks, masonry, etc. A real boon to 
pattern makers, sheet metal mechan- 
ics, tool makers, body men, lino- 
leum and floortile men, etc. EASY 
TO USE—Just push the gage leaves 
against any contour and lock. A per- 
fect template every time. Works 
against any surface or any material. 


TEMPLATES 


phone System. 


ROYAL DANISH 
CONTINENTAL TELEPHONE 


We import these distinguished looking 
telephones from Copenhagen. 
the Royal Palace and in Danish Castles, 
these serviceable Magneto phones will 
add a unique continental atmosphere to 
any home or office. Two or more may be 
connected together and used as a private 
inter-com or telephone system. May also 
be converted to work as answering exten- 
sion phone on your standard Bell Tele- 
Instructions 


Used in 


included. 


Item 22357, Danish Phone, Wt. 11 Ibs. ................................ $18.95 


Item #357A, Danish Phone, converted for use on Bell ! Sys- 
tem with wall plug attached 


item #1266, Wt. 8 Ibs. 


STANDARD 
DIAL WALL 
PHONE 


A modern compact 
dial phone which 
hangs on the wall out 
of the way. Works 
with any phone sys- 
tem. Easy to install. 


$12.50 


Pee eee ee ee ee 


$22.95 
IMPORTANT 


All pricesf.o.b. factory 
10 day money back 
gty. on all items. 
Send check or money 
order. Prompt ship- 
ment assured. Send 
10 cents for 100 
page catalogue. Send 
$1.00 for C.O.D. 
shipments, All items 
fob factory. 


Master Mechanic Mfg. Co., 


STANDARD DIAL TELEPHONE 


Western Electric and other standard 
phones same as used by all telephone 
companies. Easily installed as exten- 
sion phone on any system. Readily 
adapted for private intercoms. Cost 
$40.00 new. These phones are guar- 
anteed in excellent condition. 


Item be LL -  -  ———— 


COLORED DIAL TELEPHONE 


Smart modern looking colored desk phone. Beautifully fin- 


ished in french grey, beige, ivory or blue. Please specify. 
Easy to connect. Use as extension on any system. 


lid 213280, Wk. MORE ees cimus $12. 95 | 
25 Ft. PHONE EXTENSION CORD 


Lets you use your phone anywhere. Equipped with standard 
plug and jack to extend phone to any room. 


Item #1253, Wt. 3 IDS. se — $2.95 
STANDARD TELEPHONE PLUGS 


Make your phone moveable. Male plug (attaches to phone) 


$1.00 


Item #1251 .. bias is 
Female Jack (attaches to wali) — $1.25 
| Item #1251 plug, attached to any phone ............ $2.00 


o Box A, Burlington, Wis. 53105 


Send orders to nearest office. 


Box 65, Sarasota, Fla. 33578 
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CB Radio to the Rescue 
[Continued from page 168] 


array of gear. Yet the choice of a trans- 
ceiver usually boils down to these factors: 

Tube or transistor. Tubes still hold 
sway in the home because room and 
power source are plentiful. And tube sets 
are often cheaper than transistor units. 
Solid-state (transistor) sets are quickly 
becoming standard for car and boat be- 
cause they’re small, easy to mount, and 
draw negligible battery power. 

Number of channels. Sets come in any 
number of channels from one to 23. 
Lower-cost models may have five chan- 
nels, and you purchase plug-in crystals 
for any five channels you desire. The 
trend, though, is to the full 23-channel 
set which offers the greatest flexibility. 

Receiver selectivity. This quality en- 
ables the receiver to reject the strong 
interfering signal of another station. De- 
luxe sets achieve good selectivity by 
a system known as “dual conversion.” 

Noise limiter. This item is important 
for reducing ignition noise in mobile 
operations. Any good set has an effective 
noise limiter, while the best circuits con- 
tain a “noise silencer.” 

Modulation percentage. This refers to 
the amount of punch your voice puts on 
the radio wave. Better sets deliver plenty 
of audio to make your words more in- 
telligible at the other end. 

Antennas. The general rule is: the big- 
ger, the better. For a base station, a 
popular antenna is the *colinear"—a nar- 
row aluminum tube nearly 20 feet in 
height. It connects to the set through a 
length of coaxial (shielded) cable. 

The loftiest car antenna is an 8l5-foot 
whip that usually is clamped to the 
bumper. Since it can prove unwieldy, 
many mobile antennas are reduced to 
about half that size and mounted on a 
front cowl or trunk deck. 

Small business is snaring benefits of 
two-way radio once limited to com- 
mercial and industrial users. Vehicles 
controlled by radio operate at about 25 
percent higher capacity. 

What's in it for you? The personal use 
of CB radio can be just as compelling. 
There's the convenience of asking route 
instructions while driving in strange ter- 
ritory. Hunters carry portable rigs to keep 
in contact with camp. Boatmen have a 
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hall talking to each other to find out where 
fish are biting. 

In Boston and New York, the U.S. 
Coast Guard monitors Channel 13, the 
unofficial CB marine frequency, so even 
an outboard runabout can now have the 
safety of two-way radio. In Miami, more 
than 500 boats have formed their own 
CB network. Shoreside operators handle 
any emergency from fuel starvation to 
shark bite. They also send out weather 
warnings to shipping. 

Highway vigilantes. But as CB is mak- 
ing it in small business and personal 
communications, something new is in the 
wind—the use of CB for highway safety. 
As the interstate highway system grows, 
its becoming increasingly difficult for 
stranded motorists to get help. A state 
trooper may reach your stalled car on a 
turnpike within 30 minutes—if conditions 
are quiet elsewhere on the pike. 

This is where CB fits in. It's being 
considered as the nucleus of a communi- 
cations web. CB operators already rou- 
tinely assist large numbers of stranded 
motorists. When encountering an acci- 
dent, for example, many CB operators 
grab their mike and call to other CBers 
listening at home who will gladly pick 
up the phone and relay information to 
the proper authority for action. 

CB's potential for highway safety was 
given a big boost in a plan proposed bv 
the Automobile Manufacturers Associa- 
tion. Called HELP, for Highway Emer- 
gency Locating Plan, it is backed by all 
major automakers in Detroit. HELP 
would create two channels within the 
Citizens Band solely for assisting motor- 
ists. These channels would remain clear 
of all other CB communications. The 
FCC has spent considerable time study- 
ing the plan and its decision is pending. 
(The Commission is also examining al- 
ternatives. ) 

But CBers themselves have already 
created much the same thing. It’s called 
REACT, for Radio Emergency Associ- 
ated Citizens Teams. About 1,500 such 
teams, located throughout the U.S. and 
Canada, comprise some 40,000 operators. 
The teams are strictly volunteer. Each 
team “guards” or monitors a CB channel 
on a 24-hour daily basis. A roving 

Continued 


CB Radio to the Rescue 
REACT member makes the distress call 
or, for that matter, any motorist with a 
CB transceiver in his car might make the 
call. One CB frequency—Channel 9—is 
universally recognized by REACT as the 
calling and distress channel. 


One operator in Wisconsin may have | 


set a record when he encountered a serious 
auto accident that happened seconds ear- 


lier. Before his car rolled to a stop he | 


transmitted an emergency call to his 
REACT monitor. An ambulance arrived 
on the scene in less than five minutes. It 
may have saved the life of a critically 
injured driver. In 1968 alone, more than 
1.2 million emergencies were reported by 
CBers through REACT. 

This could be just a hint of things to 


come. The REACT operation recently | 


came under the sponsorship of General 
Motors Research Labs. GM is assisting 
the organization as a public service. 

More official groups are monitoring 
Channel 9 to intercept CB distress calls. 
It’s been tried in Detroit with consider- 
able success and by the New Jersey 
Turnpike along a test strip. Today, at 
Oconomowoc, the Wisconsin State High- 
way Patrol monitors Channel 9 on a 24- 
hour basis, and averages about 30 calls 
each week from watchful CBers report- 
ing trouble. The Detroit operation, now 
three years old, handles more than 500 
calls each month. 

If these trial programs work, it’s pre- 
dicted that state police and highway 
officials everywhere will expand their CB 
monitoring capability until you'll be able 
to secure assistance—and get it fast—any- 
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automatic 
automatic. 


If there’s one thing you want when 
you travel — around the block or 
around the world — it’s a camera that’s 
fast and easy. 

This is it. The Kodak Instamatic 814 
camera. The most automatic automatic. 
Just drop in the film cartridge. The “814” 
accepts any 126-size film, for snapshots 
or slides; adjusts itself to the speed of the 
film; computes the exposure; tells you 
when to use flash; adjusts automatically 
for flash exposure as you focus. It’s so 
automatic, it even advances both film and 
flashcube for the next picture after 
you’ve clicked the shutter! 

You could hardly make a mistake even 
if you tried. 

ao and self-contained, this 

ie re traveler's aid comes with a 
— fet precision rangefinder and 
^. a superb 4-element f/2.8 
OB Ektar lens. Travel right. 
C .. @ It’s less than $145 at your 
photo dealer’s. 


Kodak Instamatic’ 814 camera. 


Price subject to change without notice. 
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4 Ibs. Burns amazing solid oxygen pellets and standard 
14 oz. propane. Flame exceeds 5000°F. Braze weld, silver 
solder, melt 14” steel. Complete kit contains: Torch, pellets, 
propane, protective glasses, nickel-silver braze rods, spark 
lighter, tip cleaner, instruction in welding techniques. Ideal 
for shops, hobby, metal repair. Professional results. Low- 
cost SOLIDOX pellets available by mail. SOLIDOX is simple 
and safe, Money back guarantee. Only $34.95 ppd. 

Also: Easy assemble thrift kit, no propane. $24.95 


SEND ONLY $500 


pay postman $29.95 plus postage on delivery. 
Name 
Address 
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State. Ss PM 
leanweld Products Co., Box 1061, South Gate, Calif. 90280 


iT. 


TACO TRAIL 100 — New, rugged, big- 
wheel performer — $219.50. Other 
models as low as $119.95. Kits less en- 
gine, clutch, chain at $49.95. Send 25c for 
| brochure, free decal. 130-p. catalog— $1 


WHAT'S HE DOING! 
Making a Concrete 
Flower Pot! ... and 


SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $2.00 for book 
about Aluminum Molds 
with prices 


TEES tuni son 
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Over 350 designs to select from. 


Send $2.00 Bitte he 
Today To > 


COMPANY 
P. 0. BOX 99 « HICKORY 7, N. C. 28601 
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and production trade secrets 
direct from world's largest mold manufacturer, 


New portable SOLIDOX welding torch goes anywhere. Only 1 


E- 


How to Install Chemical Tire Chains 
[Continued from page 143] 

drill and make a tiny hole m the plastic 
diaphragm case, as in photo. Use care to 
see that only the point of the needle pene- 
trates the diaphragm case. The hole must 
be as small as possible. 

Then use a 1%” drill bit to remove the 
brass-restricting orifice from the inlet 


. neck of the diaphragm and drill the hole 


in the actuating arm to "4+". 

The diaphragm is linked to the pivoted 
pressure lever by a 14” rod threaded for 
approximately 1” on the top end. The 
length of the rod should be 3” after a 
hook is bent in one end. Brass toilet-float 


. rods—already threaded on one end—are 


| ideal for making this part. 


Use a 14"-by-2” stove bolt for the lever 


` pivot post. Use wingnuts to secure the 


lever so they can be removed easily for 
replacing expended cans of Liquid Tire 
Chain. 

Finally, glue half of a small rubber ball 


. to the pressure lever so that it is centered 
. over the can. The ball serves to locate the 
concave bottom of the aerosol can and 


prevent distracting rattles. (A ball from 
a child's game of jacks is about the right 
size for this part.) 

Mounting the dispensers. After assem- 
bly, mount them in the trunk on the wheel 
wells. Place them nearly vertical with 
enough clearance to permit replacement. 
Drill a ?i;" hole for the spout of the aerosol 
can, center the dispenser over the hole, 
and mount it with metal screws. 

Mount a solenoid valve in the engine 
compartment. Run a vacuum hose from 
the intake manifold to the valve and then 
to the trunk compartment, using a wind- 
shield-washer tee to run the hose to each 
dispenser diaphragm. Wire a pushbutton 
switch to the solenoid valve. 

Now insert a can of Liquid Tire Chain 
in each dispenser. Tighten the wingnuts 
just enough to secure the can but not so 
tightly as to cause the cans to spray. Too 
loose is better than too tight. 

That’s all there is to it. The first time 
you find yourself stuck, press the button 
for a second or two while slowly spinning 
the tires. Then stop spinning the tires and 
wait 60 seconds for the chemical reaction 


. of the Liquid Tire Chain to take place. 
| You should be able to drive slowly away 
. without spinning the tires. : 


Wonder Products from Space Factories 
[Continued from page 75] 
machines, and cranes. Computer tapes 
will manage the energies required for 
heating and cooling; for electrostatic, 
magnetic, and inertia fields; and for gas 


jets used to deform the workpieces or to — 
- move them from one work station to the 
next. Zero-gravity casting, Wuenscher be- | 


lieves, may permit accuracies on the order 
of a few angstroms—attainable by classical 
methods only with great difficulty and at 
high cost. 

Where does the high vacuum of space 
come in as an advantage for an orbiting 
factory? For one thing, it makes space the 
cleanest place there is. 

Today's researchers resort to “levitation 
melting" to make ultra-pure alloys, un- 
contaminated by a crucible or the air. 
Suspended in a vacuum by a high-frequen- 


= 


cy coil, the metal “floats” without touch- : 
ing anything, while it is melted. But on : 
earth this works for only a tiny batch of ` 


tens of grams. In the vacuum of space— 
where any amount of metal floats freely— 
an ultra-pure batch of 20 pounds or more 
could be melted and cast. 

Will space products repay their cost? 


Whether space manufacturing can pay its : 
way will depend chiefly on the success of . 


NASA's efforts to develop a truly reusa- 
ble earth-to-orbit space shuttle—now firm- 
ly planned to be available for operational 
use in the late 1970s. This shuttle is de- 
signed to slash present space-transporta- 
tion costs drastically. 

For a long time, even with this eco- 
nomical earth-orbit logistics system, space 
manufacturing will appear attractive only 
where substantial gains in quality can be 
attained for critical low-weight construc- 
tion elements. It would be foolish to carry 
bridge girders to orbit and back to have 
their welds improved. 

But suppose we could produce, by zero- 
gravity casting, a jet-engine turbine blade 
that could be reliably operated at a tem- 
perature 200 degrees hotter than the best 
blade made on earth. All the jetliners in 
the world would promptly benefit—in the 
form of increased cargo, range, or both— 
from the resulting fuel saving. And the 


savings accrued over years of operation . 


would easily repay the cost of a blade 
30 or 50 percent more expensive because 
of its orbital origin. 


Sharpens! 


Grinds! 
Carves! 
Drills! 
Polishes! 
Deburrs! 
Sands! 


Engraves! 
Routs! 
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Now you can handle any home, shop, craft or 
hobby job faster and easier than ever before. 
Super-powered, 30,000 rpm Moto-Tool belts 
out twice the power of previous models. Vir- 
tually stallproof, even when bearing down. It’s 
compact, lightweight — has a tough, shock- 
proof Lexan housing. There’s a choice of three 
Moto-Tool models from $22.95 to $39.95. Com- 
plete kits with storage case and 34 accessories 
from $32.95 to $49.95. 

See your dealer or write for free power 
tool catalog. And 160-page “Dremel Handbook 
of Hobbies, Crafts and Projects.” Only $1.45. 


2 er. : a E = 


UE ie ey as 


ae i E 


DREMEL MFG. CO. 
Dept. 129-M, Racine, Wis. 53401 
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New Waco STOL Minerva 
[Continued from page 63] 


On final at 75 m.p.h. with a little power 
on, the rate of sink became 400 f.p.m. at a 
sharp angle. Then, yanking all power off, 
I flared, and the Minerva settled like a 
bird—nose high, wings expanded, and the 
large stabilizing tail close to the ground. 
We touched gently on the main gear at 
about 53 m.p.h. 

Holding back on the elevator controls, 
the nosewheel stayed off the ground until 
we slowed to about 40, thus allowing the 
airframe at high angle of attack to dissi- 
pate forward speed. When the nosewheel 
touched of its own accord, I applied 
brakes to come to a stop about 350 feet 
from touchdown. Another wow! 

The Minerva can operate in and out of 
airfields half the length of that demanded 
by a raft of four-place craft in its power 
range: 650 feet vs. 1,300. Though a copter 
in the same power range needs even less 
space, the copter’s “pay” loads and cruis- 
ing speeds are much lower and all costs 
higher. So—for the private pilot whose 
business or pleasure junkets are to out-of- 
the-way little fields, a STOL will get him 
there and down economically while the 
other guys in conventional planes can 
merely gawk from a safe altitude. 

Any airplane designed to fly low and 
slow must have solid stability to be prac- 
tical. The Minerva's designers added 
special ailerons and a seven-degree dihe- 
dral (the up angle of wing to fuselage). 

The ailerons. These are the Frise type— 
so hinged to the wings that they dip their 
leading edges into the airstream, thus 
compensating their own drag to reduce 
unwanted yaw. The substantial dihedral 
also contributes to stability. 

The slats and slots, the Fowler flaps and 
their slots, the big tail, the Frise ailerons, 
the seven-degree dihedral—all hooked to 
the 220-hp. Franklin—put the Minerva 
handily in the STOL category. It is really 
this combination that produces a new air- 
plane in the Minerva. The separate fea- 
tures have all been around for years. As 
with boeuf bourguignon, if you're skilled 
at assembling all the ingredients in just 
the right proportions, you'll have some- 
thing good going. Perhaps that's why they 
called it Minerva—the goddess of wisdom. 

Stick control. This is another old idea 
I wish American manufacturers would re- 


182 | POPULAR SCIENCE 


appraise. The Minerva has two sticks in 
dual control. In my opinion, a stick pro- 
vides pilots with greater feel for their air- 
craft. A flick of the wrist gets a control 
change more rapidly than moving your 
whole arm to manipulate a wheel. Make 
no mistake, maximum-effort STOL opera- 
tions are always critical, so fast correction 
is the name of the game. 

If you conclude by now that the Miner- 
va is an extremely stable airplane, you're 
exactly right. Her gas load stays equal- 
ized. The Frise ailerons damp adverse 
yaw, almost eliminating the need for rud- 
der pressure when turning. In fact, only 
in fairly steep turns is any rudder pres- 
sure required at all. 

Any faults? The noise level should be 
reduced. The instrument panel should be 
scrapped—placement of dials seems hap- 
hazard and instruments with metric cali- 
brations are a damn nuisance to an 
American. Even worse, we can conclude 
that the designers think all pilots are the 
same size: The seats are not adjustable. 

Minervas are actually built by SUD 
Aviation, best known for the Concorde 
SST and the Caravelle. After flight tests 
in France, including FAA inspection 
there, they are knocked down, shipped, 
and reassembled in Pottstown, Pa. The 
price is $23,275, minus the usual basic 
navigation/communication gear not in- 
cluded in most aircraft prices. This tag 
puts the Minerva on the low end for ready- 
made STOLs. 

With its 148-m.p.h. cruising speed and 
655-mile range, the Minerva tests out as 
an excellent touring airplane for those 
who need and are willing to pay for STOL 
performance. For the guy who just wants 
to play around without doing aerobatics 
—which the Minerva isn’t built or licensed 
for—she would be a dream. Low, slow 
flight with rapid turns should be quite 
safe for an experienced pilot with an in- 
timate knowledge of the Minerva. Re- 
member, though, “cornering” at 50 feet is 
for airshows. But, at speeds of 90 m.p.h. 
or less, you can fly the Minerva with 
canopy open and your arm resting on the 
side of the fuselage. 

As I say, she’s a sports car with wings. 
But don’t get carried away. Even in the 
Minerva, watch that airspeed. EH 
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NEW IMPROVED! 
Fits ANY Electric Drill. In- 
(|o eludes 37 Aluminum — Oxide 
|. Grinding Wheel with 4” shank 
and Guard, Twist Drill Holder 
for sharpening any bit up to 
15” diameter and Adjustable 
Tool Rest for sharp- 
ening chisels, knives, 
scissors, plane blades, 
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Order today on our 20-day Money Back Guarantee 
Send check, M.O.—we pay post. (No COD's) 


| A CO | ARCO TOOLS, INC. 
"T Dept. PS-12, 421 W. 203 St., N.Y., N.Y. 10034 

Statement of Ownership, Management and Circulation 
(Act of October 23, 1962; Section 4369, Title 39, United 
States Code ) | 

l. Date of filing: October 1, 1969. | 

2. Title of publication: Popular Science Monthly. 
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EVERYTHING FOR 
THE WOODSHOP 
TOOLS-SUPPLIES 


World’s Largest Selection of Finest 
_\ Domestic and Imported Hardwoods, 
^| Veneers, Hardware— 


- at MONEY SAVING PRICES 


_ Over 2000 items! Your money saving hard- 
| wood and woodshop buying guide. We've 

| added new Clock kits, wood picture kits, 
— | musical instrument kits, many more. Com- 
== | plete selection of hard-to-find hardware, 
«^| lamp and upholstery supplies, etc. Big sav- 

|; ings on name brand power tools, Send name, 
address and 35¢ for handling and postage to: 


CRAFTSMAN WOOD SERVICE CO. 
DEPT. B-129 
| 2729 S. Mary St., Chicago, Illinois 60608 
HEAVY DUTY BALL-BEARING PUMP 
IRRIGATE « DRAIN * SPRAY « CIRCULATE * All-metal, 
rust-proof XB. Stainless shaft. Use 1% HP or larger. 
1 HP for up to 5,200 GPH 60’ high or 3,000 GPH from 
25’ well. 114” inlet. 1" outlet. For belt or direct 
drives ....... — E: $12.95 
Type P won't rust or clog. Bronze bearing. 
(.—. Hundreds of thousands in use. Up to 2,400 
—' GPH. 1" inlet, 34" outlet, i.e $8.95 
P'pd. cash with order. MONEY BACK GUARANTEE. 


LABAWCO, Box 4, Belle Mead, N.J. 08502 


ALVA ALLEN 


Power Punch Presses 
1 to 100 Ton Capacity 

a, | me Complete line of Punch Presses in 
IM s156.40 Pundreds of different style and 
"8 | ob tess MOGE! combinations. Write for FREE 
3 Motor literature on presses and complete 
a line of punch Press accessories 

as—Feeds, Punch Units, Dies, etc. 
Alva Allen Industries, Dept. PS, Clinton, Mo. 64735 


PROCESS YOUR OWN 8/8mm B&W OR 
COLOR HOME MOVIES! SUPERIOR’S KIT 
HAS EVERYTHING YOU NEED! 

Requires No Darkroom! 


srectat orren $19.50 is Seer" 


Now you can process your own 8/8 mm 
| movies and project them one hour after you 
take them! It’s fun, economical. simple! 


No extras to buy—kit includes 8mm daylight- 
| loading processing tank, set of liquid concen- 
| trate B&W reversal chemicals. film slitter 

«UM and 2 rolls B&W high-speed film. Step by 
step instructions insure perfect results. Satis- 

faction Guaranteed (Not for Super 8) 


FREE! Send for 64-page Cine Catalog 


SUPERIOR BULK FILM CO. 
442-448 NM. Wells St. 
Dept. PS-129 Chicago, Illinois 60610 
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NEW 
| B0 AMP 


DYNAMIC" 
INDUSTRIAL TRANSFORMER ARC WELDER 


IDEAL GIFT — EDUCATIONAL, ENJOYABLE, PROFITABLE 
WELD, BRAZE, CUT, : 
SOLDER, HEAT STEEL, * 

BRASS, ALUMINUM AND 

MOST OTHER METALS. | 
Build and repair anything of = 
metal, Save time & money with 
this BRAND NEW, PROFES 
SIOMAL ARC WELDER! 
Rugged metal cabinet, baked 
Hammerloid finish. Ideal for 
home, shop, farm and indus- 
trial use, POWERFUL glass 
insulated. transformer welds 
most metals up to 36" thiek- 
ness With multi-pass weld 
with 1a” rods. 4 heat settings ; 
= to SO amps. Operates on 
110 Volt AC line fused for 30 amps, Complete with fibre glass 
qT eg bic holder, ground clamp and cables, solder, as- 
sorted rods and simplified welding manual. DOUBLE PROTEC- 
TION GUARANTEE. 10 day money back trial plus full 5-year 
warranty, If inoj rative return prepaid, we will repair or replace 
witheur echarse and reship et ORDER TODAY. Complete 
Ready To Weld ONLY $59.50 F.O.B. 
SEND ONLY $6. 00. Pav balanee plus (.O, n. and delivery 
| * charges or write for easy ' ‘PAY AS YOU 
B WELD” low down payment plan. WELDER DETAILS FREE. 


DY WELDER CO.) 7 ro Pe Noo 
ALAS WELD ER CO CHICAGO, TEE 60616 
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BEAUTIFUL | | = 
CLOCKS 


NOW AT BIG — 


Send just $1 for plans & instructions to build choice 
of: (A) Grandfather, (B) Steeple, (C) grandmother— 
plus information-packed catalog of movements, dials, 
parts & kits to build these & 16 other fine ‘clocks. 
All 3 plans—$2.50. Catalog alone—25¢. 


MASON & SULLIVAN COMPANY 
= Dem PS, Osterville, Mass. 02655 
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Doctors Find 


Shrink Hemorrhoids 


And Promptly Stop Itching, 
Relieve Pain In Most Cases. 


Science has found a medication with the 
ability, in most cases — to stop burning 
itch, relieve pain and actually shrink 
hemorrhoids. 

In case after case doctors proved, while 
gently relieving pain and itching, actual 
reduction (shrinkage) took place. 

The answer is Preparation H'* — there 
is no other formula like it for hemor- 
rhoids. Preparation H also soothes 
inflamed, irritated tissues and helps pre- 
vent further infection. In ointment or 
suppository form. 
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Streamliners Without Wheels 

[Continued [rom page 55] 
be used. Rensselaer Polytechnic Institute 
has been experimenting with the concept, 
using a 12-inch-diameter tube to test its 
models. In this *Tubeflight" scheme, the 
vehicles propel themselves by transferring 
air fore-to-aft in such a way that air in 
most of the tube remains nearly at rest 
while the vehicles move through it. If it 
works, this could effect a real saving. 'This 
system can be installed either on, above, 
or below the surface. 

The Gravity-Vacuum Tube system pro- 
posed by one inventor must be subsur- 
face. In this system, “‘Gravitrains” would 
be propelled by a combination of their 
own weight and pneumatic pressure 
through inclined underground tunnels, 
and then on their own momentum would 
roll upward to surface stations. 

Breakthrough in tunneling sought. Going 
underground has some advantages, since 
tube systems apparently will be less than 
beautiful, and since surface right-of-way 
costs in urban areas are becoming astro- 
nomical. One big drawback is the high 
cost of tunneling. Our Department has 
research programs under way looking 
toward technological breakthroughs to re- 
duce tunneling costs and time frames. 

In any system operating in a vacuum, 
the economic trade-off between pumping 
costs to evacuate the tube and savings 
in propulsion costs will be critical in 
determining feasibility. Our own studies 
indicate that only LEMs or pneumatic 
propulsion, and wheeled or magnetic sus- 
pension, appear particularly applicable in 
an airless tube. 

Designs for any tube concept must in- 
corporate the complex systems needed to 
control air, heat, and humidity in the 
tube; and to assure safety under all op- 
erating and emergency conditions. 

We have proposed establishing a high- 
speed ground-transportation test site, with 
full-scale experimental guideways, for 
further tests of the systems showing 
greatest promise. Again, progress will de- 
pend largely upon availability of funds. 

One heartening sign is the interest of 


| inventors, innovators, and private indus- 


|! hard look at all of them. 


iry in improved transportation. At least 
once a week some new idea is voluntarily 
submitted to us—and we're taking a long, 


o0 I I 
confident. that aber veoduaia: tech- 
niques will be found. Brummer admits to 
being “terribly excited" about the possi- 
bilities, but says “weve got to approach 
it as something far out." 

Once polywater is available in quantity, 
its properties will be studied in great de- 
tail. Its chemistry will probably be very 
different from that of ordinary H.O, Dr. 
Brummer predicts. Because of its large 
molecular structure, salts would not read- 
ily dissolve in it. 

*Tt would not be corrosive compared to 
water," he says. “It is likely to be a very 
stable, inert liquid that might be useful as 
a lubricant or as a heat-exchange fluid in 
a heating or cooling system. Its different 
solvent qualities might make it a useful 
part of a desalination process to create 
fresh water from salt water. Polywater 
may also find use as a moderator in nu- 
clear reactors—it may prove to have great- 
er stopping power for nuclear particles 
than ordinary water, and its greater vis- 
cosity would plug leaks more easily." 

One man with a keen interest in poly- 
water is William P. Lear, an inventor and 
steam-auto enthusiast who has plunged 
millions into the development of a practi- 
cal steam engine for automobiles. One 
problem with such steam engines is that 
their lubricants deteriorate rapidly at the 
high temperatures required for efficient 
operation. Lear hopes to use polywater as 
a lubricant for his steam engines, and has 
modestly dubbed it *Learium". If poly- 
water becomes available in quantity at a 
reasonable price, and if other steam- 
engine problems can be overcome, the 
steam automobile may become more than 
an inventor's pet research project. 

Other substances might also be formed 
into radically new polymers, just as H.O 
is formed into polywater. Russian re- 
searchers report that they have, in fact, 
condensed “poly” acetone, “poly” meth- 
anol, and “poly” acetic acid! At the Uni- 
versity of Maryland, says Dr. Lippincott, 
“we have prepared and characterized some 
other materials." But this work is still 
in a preliminary stage. In any event, the 
discovery of polywater is sure to revolu- 
tionize chemistry. 

“The whole concept is going to shake 
things up," says Dr. Lippincott. Gs] 
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MU! Savogran's STRYPEEZE Nonflamma- 

ble paint remover packs the power 
to penetrate layers of unsightly fin- 
ishes, bringing the natural beauty 
of old wood furniture and antiques 
back into focus. Strong cutting ac- 
tion removes tough exterior and 
marine finishes, too! 


"AVAILABLE WHERE PAINT IS SOLD" 


SAVOGRAN 
SH NORWOOD, MASSACHUSETTS 02062 


How to Start 


p Own Business 


Start a steady repeat CASH business. 
in your basement or garage. Earn 
$3 to $6 an hour in your spare- 
; nts 


time! Excellent profits in saw 
sharpening business! Auto- 
j matic Foley Saw Filer, casy 
S —1 _to operate, files combina- 
“ o" y. tion saws, hand, band, 


r 


F and circular saws. No ex- 
.:; perience needed. H. 

^$ Deibert wrote us: "Since 
|! I got my Foley Filer 5 
years ago, I have aver- 
aged 414 saws each day 
since I started." 

Every saw you sharpen 
brings you more cus- 
tomers. *I rented a two-car garage 
and have all n work I can do,'' 
writes Charles H. Smith 


| FREE BOOK 


Fact filled "booklet tells : vbi how to start a sparetime business 
immediately; how to get new business, how to advertise. Rush 
coupon now; get ‘Money Making Facts" and details 
on Easy Payment Plan. No Salesman will call. 


; FOLEY MANUFACTURING CO. 
| 1219-9 Foley Bldg. Minneapolis, Minn. 55418 


ii Send FREE BOOK—“Money Making Facts", | E 
fi and Time Payment Plan. i 
|. Name j 

Address L 
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10-DAY FREE TRIAL 
Lifetime Guarantee 


Brand New 185 


_HEAW DUTY WELDER 


1969 Model 


iy Fits ordinary 110V outlet 
44 Notonee but 3 welding heats 


Weld, braze, solder or cut most anything made of metal. No experience necessary. 
Follow simple instructions to make repairs on cars, trailers, farm and lawn equip- 
ment, bicycles, dés etc. Make campers, boats, furniture, hundreds of valu- 
able items. NOTHING ELSE TO BUY! Comes complete with full face shield, $2.00 
pack of welding and brazing rods, heavy duty power cables, special electric torch 
attachment, ground clamp, flux, easy-to-follow illustrated instructions, rod holder, 
etc. Uses standard lg" rods and 1a" carbons to weld iron, steel, brass, bronze, 
aluminum, other metals. New improved HEAVY DUTY circuit gives more welding 
power. Gives 4 times the heat needed to melt toughest iron. Plugs into ordinary 
110V outlet. 3 WELDING HEATS . yor just one as with other low cost models. 
Use ''high" for tough jobs, "medium" "regular" for lighter work. This impor- 
tant feature saves you money and MR, Makes it possible for even beginners to 
start welding professionally the very first day. Pays for itself quickly. 10 day 


MONEY BACK GUARANTEE. You must be satisfied or return for refund. 

FREE automatic arc striker. Now weld with push-button ease. 

SEND ONLY $2.00. Pay postman $16.95 plus postage when delivered, or send 
$18.95 cash, ck., M.O., for fast postpaid shipment. 


WEL-DEX MFG. CO., Dept. w-11, Box 10776, Houston, Texas 77018 


LASER PISTOL—$1. O0, How to build. PHASER PISTOL— 
=m 51.00, You have seen it on TV, now 
Were * build your own—SAFE, loads of fun. 

| us "." Add 25e each course for postage. 
=" CHRISTMAS SALE PRICES NOW, Over 
== 200 science projects, Order our new 
catalogue now—only 25e. Roy Davis Laborato- 
ries, Dept. PS, 118 West Adams St. Jacksonville, 
Florida 32202. 


HEARING AIDS 
2/ (rr oes 


PRICES 


LARGEST SELECTION of tiny, all-in- the-ear, behind 
the ear, eyeglass and pocket models. FREE HOME 
TRIAL. No obligation. Money back guarantee. No down 
payment. Easy terms. No salesmen or dealers. Order 
direct, save “45%. Write for free catalog. PRESTIGE, . 
Dept. D-35, Box 10947, Houston, Tex. 77018. | 
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110-120 VOLT A.C. 
LIGHT PLANT 60 CYCLES 


Fanbelt driven from pickup or 
small gas engine. Operates saws, 
drills, pumps, freezers, T.V. | 

X1000 Watts—Needs no battery. 
NOW $70.00——1500 Watts—6 or 
12 volt vehicles Now $60.00—— 
3000 Watts—12 volt vehicles 
only Now $99.50, Guaranteed. 
Check or Money Order. 


Vie Poma Box 706i P.S., Amarillo, Tex. 79109 


| HITTING me. Y icm 
Range 225 yd.—232 fps WEM D e 
Matched spare rubbers ESOS SONA 
and pouch assembly, $1.00. ^« A AS 


Write WRIST ROCKET ® 
2654 44th Ave. . PS 
Columbus, Nebr. 68601 | 


00 Post Pd. 
No C.0.D.’s 


REPOWER with a 6 or V-8, H.D. 
ADAPTORS for using Car, Compact 
|, and some Truck engines. State year 
& model. Jeep or Scout, Want fast 
action? Give us FULL INFORMA- 
TION. Send $25.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


HOOSIER MACHINE PRODUCTS CO. 
314 S.E. eth St., Phone 276-3442, Pendleton, Oregon 975801 
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A Better Metal Primer 
[Continued from page 129] 
moved. For instance, reasonable scratches 
or nicks may let in some moisture, but all 
it finds is passive metal. 

The chemistry is different. Although the 
ingredients in Rus-Trol are not new in 
paint chemistry, Sapolin thinks the com- 
bination they've selected is unique to a 


patentable degree, and application has 


been made. Most passivating paint chem- 
icals are phosphates or phosphoric acid 
compounds. Citric acid and other fruit 
acids are useful, too. Combine the fruit 
acids and the phosphates and you get a 
synergistic effect—that is, one chemical 
interacts with another and makes both of 
them better at their job. 

Sapolin puts their synergists in another 
combination—a polymer that is about 80 
percent acrylic and 20 percent vinyl. The 
reason for the vinyl-acrylic is a slightly 
harder film than you get from acrylic 
alone. There's some sacrifice in flexibility 
of the dry film. But less flexibility in the 
film is not a critical factor on metal since 
it doesn’t “move” dimensionally to the 
degree wood does. Rus-Trol shouldn't be 
used on exterior wood. 

The primer works on all metals, but has 
a particularly interesting application on 
galvanized. If you remove the oils from 
the surface of new galvanized, you can 
prime it without any of the six-month 
weathering so often recommended. The 
chemicals in Rus-Trol combine favorably 
with the zinc on galvanized. 

On-the-job performance. After trying 
Rus-Trol on various metals, these are the 
things I like: 

è You can lay on a good heavy coat 
without runs or sags—important in a 
primer because quantity counts. 

e It flows out flat, and there are no 
brush marks as long as you do not brush 
too thin. It is important to lay on as much 
of the primer as you can. 

e The two colors—white and a red that 
is an admitted concession to those who 
have always thought a metal primer is red 
—handle identically. I'd choose the red if 
my top coat happened to be a relatively 
dark shade of any color. The two-coat re- 


| quirement goes well with the red, as it 


dries darker. You can really see your cov- 
erage when you brush new Rus-Trol over 


| the dry coat. 


Across the Atlantic in an Open Boat 
[Continued from page 84] 

on I laid to while eating and sleeping— 
which cut my daily mileage in half. 

Fringes of Debbie. For the next week 
I sailed through rough seas, squalls, and 
gusty winds on the fringes of hurricane 
Debbie. I spent 14 to 18 hours a day 
at the oar, trying to escape “hurricane 
alley” and reach land. 

Then, on the 98th day, lack of sleep 


and a dwindling food supply began to 7 


affect me. I fell asleep at the steering oar 
momentarily and dreamed Id fallen 
overboard. That scared me awake; I 
went below and slept for five hours. 

Three days later, in the morning, a 
tanker passed within two miles and kept 
going in spite of two smoke bombs. That 
afternoon I signaled another ship by 
mirror; she came alongside and turned 
out to be Russian. Her captain and 
crew, extremely helpful and friendly, 
gave me bread, pork, and milk. Stuffed, 
I slept well that night. 

Then for five straight nights, begin- 
ning on the 103rd, squalls filled with 
lightning passed overhead. The second 
night was worst: Bolt after bolt smacked 
into the water nearby, shooting sparks 
all over, making loud noises, and filling 
the air with ozone. I had grounded the 
rigging and antenna, but still feared 
lightning might get into the boat and 
leave by knocking out a plank. 

Hungry—like Columbus. By the 109th 
day I'd finished off the Russian food and 
all but a little of my own. I was hungry 
all day and kept thinking of fried chick- 
en and potato salad. Luckily I was only 
200 miles east of San Salvador and 
smelled land on the southeast wind. Un- 
less it shifted to due east soon I would 
drift too far north, past the island. 

On the 111th day the wind was still 
southerly and I had one can of tuna and 
some powdered drink left. Next day the 
Ladon from Amsterdam came by about 
noon and gave me food for several days. 
That was just enough. At one o'clock on 
the morning of the 115th day I saw a 
light ahead. 

It was San Salvador. I landed at 4:45 
p.m. with the help of a tow from the 
Texaco Bahamas. And you can bet I was 
damned glad to get ashore after 115 days 
in that little boat, good as she is. "B 
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AND OTHER 


GOVT. SURPLUS :::7.: SAVE 90% 


D. C. . JET GENERATOR | Mf. by | 
G.E. Rated 400 amp., Rg PM, 
tinuous duty @ 30 VDC, Goes ho ys 
600 amps incermittent duty. Exe. are 
^ welder. Can use as is with no internal | 
" n rewiring. Complete with wiring dia- 
iram, 1618 " L X q” dia. Govt, overhauled cond. GOVT COST 
$464. Shui. wt. 98 Ibs. $59.50 (Stk, #1795R) 


HEAVY DUTY MAGNET Fantastic 
power, Up to 125 Ih. pull. Use for under- 
water retrieving & ee me ONE. uses, 
i NEW n» Ww. 
Aa 


wi. 3 Ibs. 4^ 


$7.95. Stk. "t 508. 


WARNING HORN Loud, clear signal. 
Orig. used as aireraft crash warning. Exe, 
for auto burglar alarm. Rated 24 — V.D.C 
Tse with separate trunk pattery system, 
214^ Tia. 3 ? H. Shpiz. Wt. 4 lbs, Approx. 
GOVT COST "$12 2, NEN. $3.95 (Stk. #867). 


SCAVENGE LUMP SIM pump unit. 

^" H. Positive dis- 

d enden pecu pf pL pump. 27 V.D.C. 

motor, continuous duty, explosion- proof. 

Pumps up to 165 GPH @ 6 PSI. Self-priming. 

Exc. for transfer of gas, diesel fuel, crankcase 
nil, etc. Pump ports 3g” tube, 5Shpg. wt. 5 lbs. Govt. ‘overhauled | 
condition, Approx. GOVT COST $231. Now $14.95 (Stk. #2026) 


NEW! BIG! 1969 CATALOG 


"end 250 for amazing catalog with laoo's of 
IE MUP PALS in hydraulics: electrical, marine, auto- 
motive items, ete. Order from ad. All prices 
Fou Culver ‘City. BO! > deposit required for 
COD. Cal. res. add 5^7 sales tax. Include Zip, 
Satisfying world-wide customers since 1945. 


AIRBORNE SALES CO. Dept. Ps1269 | 


8501 Stellar Dr., Box 2727 + Culver City, Calif. 90230 


afl T a 
; “Aircrafts 
* Marine &., 


“Automon ve 


| ARBONNE | saes fy 


C LOC K ? P " pet 


NOW | 


Red. i ps shop tested plans. Build for E 
VE 10's z383 


a simple, sensible, 
yourself or sell at a 
' H^ tall ie E Bi 
ate of Peace'' 


rofit, SA 55, Narrow & 
tape rit of the Century” and new 
With aMazing console hase or stately 
i LE of America'', ''HOW-ToO'' Photo- 
AFF SIZ 


; P? pack Plans with LIFE SIZE PATTERNS tell all— plus 
a A CLOCK BUYER'S GUIDE, Jet age heavy brass welght. 


RB (Kuempel original) Westminster, Tube-bell chime move- 
ments, gorgeous bronze-silver dials, hand painted Moving 
Moons. LYRE pendulums, finest solid 24” kiln dried 
mahogany, walnut or cherry Jiffy Joint Kwik -Bilt case kits. M 
$1.00 each plan. Rush 82.50 all three plus me Panna "apa 
"Petite Grandmother! plan, as folks have for over 
Kuempel Chime Works, 12 Kuempel Bldg., Minneapolis, “Minn. 55416 


ENGINE CLEANER 
and DEGREASER 


Just spray it on. 
hose it off! 


GUNK LABORATORIES, INC. 
58/3 W GOTH, CHICAGO, ILL ERE 


12,000 


i "m. to-find PRODUCTS CATALOG & MANAL = 
for easier...better woodworking! š vcre] 


Discover! Enjoy! Benefit from newest prod- 
ucts and ideas in Constantine's big picture- 
ij packed Manual. Wood headquarters since 
1812. Largest selection of world’s most beau- 
E tiful cabinet lumber, veneers, plywood, inlays, 
moldings. Woods in natural color. Tool bar- 43 
gains. Furn. hdwe. Finishing & upholstery ' “ame 
supplies. Fabulous glue that needs no clamps! È ; 
Instructions. Everything. Unsurpassed values. 
Send 25€ now for your copy. TEAR OUT AD. 


ALBERT CONSTANTINE AND SON, INC. cien c 
2050 Eastchester Rd., Bronx N.Y. 10461 Dept. T- P 
Enclosed 25¢ for new Constantine Catalog-Manual 
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Electronic Controller Makes Christmas Lights Keep Time to Music 
[Continued from page 146 


As Q2 turns on and off at the audio 
rate, the level of the pulses at its collec- 
tor rises and falls. 

When pulses rise to a positive value 
sufficient to trigger the SCR, it conducts, 
applying power to the lamps. The num- 
ber of pulses appearing at the collector 
of Q2 and the pulse level determine the 
instantaneous amount of power gated 
through the SCR and delivered to the 
lights. The SCR shuts off automatically 
each time the AC line voltage swings 
negative. The 50k potentiometer in the 
base of Q2 controls the bias pulses to 
that stage, and also sets the conduction 
level of Q3, so that the sensitivity of Q2 
and the SCR can be set to trigger at the 
level of the prevailing audio. 

Because the SCR can only conduct 
when the line swings positive, the lights 
could not glow brightly—only half of the 
AC line voltage is passed. Therefore S 
and D2 were added. In the SOFT posi- 
tion of S, current passes through the 
SCR only during most or part of the pos- 
itive half-cycle. In the BRIGHT posi- 
tion, however, D2 supplies negative half- 
cycle “brilliance bias" to the lamps, 
which keeps them at about half normal 
brilliance with no audio present. This 
establishes a minimum light level which 
is then added to by positive pulses from 
the SCR. Our chart shows the six oper- 
ating modes possible, with descriptions of 
the light output you can expect at vari- 
ous combinations of settings. 

How to assemble it. The unit is housed 
in a small plastic case approximately 
2"-by-A4"-by-134" deep. Any insulated 
container can be used. All components— 
except the receptacle (J), slide switch 
(S), microphone and control (R9)—are 
mounted on one side of a 115"-by-215" 
perfboard and soldered to flea clips. 
Some interconnections are made on the 
back side. When assembling, be careful 
that the flea clips do not short out 
against the case of R9. We put a bit of 
tape on the control to be sure. 

The microphone, which is glued or 
taped to the case, is tape-protected also. 
A number of holes must be drilled in the 
case at the mike location (before mike is 
installed) to allow the sound waves to 
impinge on the microphone. The slide 
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switch is mounted on the opposite side 
of the box, and R9 is mounted on the 
front panel. Don't house the unit in a 
metal case; plastic or Bakelite offer best 
insulation. Check wiring carefully to see 
that no metal parts are contacting wires 
or components connected to the AC line. 

How to operate it. For proper operation, 
R9 must be set as follows: In the SOFT 
position, set it to the point where the 
lamps just begin to glow with no sound 
impinging on the mike. You may even 
want to back off very slightly. The con- 
irol is now properly set and any sound 
input will produce soft modulated light 
output. At the BRIGHT setting of the 
switch, the lamps will be at about half 
brilliance without sound input. In this 
case, set the control just about at the 
point where brightness starts to increase 
with sound intensity. 

The Singalong control can also be 
used as a wide-range light dimmer. For 
a pleasing effect, place the Singalong 
unit next to a Swiss music box. The 
delicate notes and their effect on the in- 
tensity of the lights are delightful. 

But don't pack the controller away 
with your other decorations after the 
holidays. Other uses may suggest them- 
selves. For instance, the device can be 
a boon to the hard-of-hearing. You can 
plug in a table lamp and put the Sing- 
along unit next to the telephone. Now, 
every time the phone rings, the lamp 
will produce a light output in step with 
the ringing of the telephone bell. 

But keep the unit out of reach of 
children. 'lreat it with the same respect 
you'd give any appliance that plugs into 
your home's power line. 


Your electronic controller provides 
a variety of operating modes 


Switch Control Light 

position setting output 

SOFT minimum none 

SOFT critical sound controlled, low level 

SOFT maximum not controlled, low level 

BRIGHT minimum not controlled, medium level 
- sound controlled, medium to 

BRIGHT critical bright level 

BRIGHT not controlled, bright level 


maximum 


Security Shelter for Your Snowmobile 
[Continued from page 156] 
Sanspray panel to prevent splintering. 

So the Sanspray panels will stand off 
from the back edges of the framing for 
about 14”, slip a stack of washers over 
each bolt. At some locations it will be 
necessary to stick the stacks together, 
and against the wood, with rubber ce- 
ment or glue until the bolts can be slipped 
through framing and panel. 

You can cut the opening for the fuel 
hatch by making holes at the corners 
with a hole cutter. Then saber-saw the 
straight lines. 

Roping the ramp. Pass one end of 
each 12” tiller rope through a stout screw 
eye set 3” from the edge of the ramp, 
and secure the loop with a tiller clamp. 
Run the other end of the rope through a 
1” swivel pulley attached with a screw 
eye to a ceiling beam. Attach a 25-pound 
barbell plate to the end of each of the 
four ropes as a counterbalance. These 
plates are found at sporting-goods stores. 
Boat stores have the ropes and clamps. 

Varnish the interior of the structure. 
Paint the exterior as desired. For sug- 
gestions about colors, see the photo at 
the beginning of the article. 
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The Materials You Need 


408 lin. ft. 2x4 
26 lin. ft. 2x6 
28 lin. ft. 1x2 
28 lin. ft. 2x2 
e€ lin. ft. 1x4 


2 pc. $2» i 
2 pc. 75" x48" Reynolds tubing 
4 pc. A "x12" plated threaded rod 
8 nuts and washers to suit rod 
2 4" hook-and-eye catches 
1 hasp lock 
48’ tiller rope 
8 tiller clamps 
8 1" pulleys 
12 heavy screw eyes 
4 counterweights, 25 Ib. each 
56 14" x4" hex-hd bolts 
36 14"x5" hex-hd bolts 
24 */," x6" hex-hd bolts 
24 5,"x7" hex-hd bolts 
8 X&"x4" hex-hd bolts 
328 l4" washers 
96 5^," washers 
16 34" washers 
25 14"' rubber washers 
2 115" brass hinges 
1 door pull 
i gr. 1"-No. 8 brass or alum. r/h screws 
y gr. 114"-No. 8 brass or alum. f/h screws 
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RADIAL ARM 


SAW KIT—for 
under 


*100... 


Buy direct from fac- 
tory, assemble your- =.“ 
self. Incl. y2 h.p. G.E. 
motor, easy to follow | : 
instructions, all parts, ERR 2 oe 

nuts and bolts. Guar, for life pat. pend. radial a ck; twice 
the usual bearings for extra rigidity, greater precision. Rips 24", 
crosscuts 12"; belt brake. $99. complete, freight col. Kit less 
motor (any standard 1^ h.p. or larger will do) $ 84.85. With opt'l 
G.E, motor developing 1 h.p. $108.65. Money back guaranteed | 
by one of world's largest manufacturers of bench power tools. 
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r= MAIL COUPON FOR ILLUSTRATED BROCHURE um 


American Machine & Tool Co. 

Dept. PSDR, Royersford, Pennsylvania 19468 

Please send me without obligation your free illustrated 
brochure containing full information on the PermaTrak 
radial arm saw kit. Also send free reprints of feature 
articles by editors of Popular Mechanics, Workbench 
and Family Handyman. NO SALESMAN IS TO CALL. 


NAME a er 
ADDRESS 
CITY STATE ZIP 
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J 


' WHAM-0. 2p 


HITS LIKE A RIFLE— A 
KILLS RABBITS SQUIRRELS. 4 i 
Powerltul, silent, M 


For hunting, raeg 


touting pests C» » p t 3 
Sporlemon’s choice sg "S «n HÜNTING D. 
«rs odi SHNGSHOT X 


E- MN uid : ^ | 
E i “Heavy LF ash stock. -M 
ps AM heavy T extra rubber, X! 
adar pter for Shooting arrows, V «E 
: GU ARANTEED. Professional model of — $i 
NM Nat'l Slingshot Assn. At dealers, or write XJ 
Wham-O Mfg. Co., Box 15-N, San Gabriel, Calif. 91788 


BUY GOV'T SURPLUS SAVE TO 85% 


Send 25¢ 1000's Of Bargains; Surplus, Excess Inventory, 
Brand Name Equipment 


( Cain or Stamps) 

For BIG COMPRESSORS e WINCHES « GEAR MOTORS » CB RADIOS 
SURVEYING INSTRUMENTS e TEST INSTRUMENTS e PUMPS 
WALKIE« TALKIES e TAPE RECORDERS e POWER PLANTS 
ELECTRONICS e TELEPHONES e BINOCULARS e WELDERS 


"SATISFACTION OR MONEY SCREW JACKS è TARPAULINS e AIR TOOLS e HYDRAULICS 


dILIZAIEU3d883;24 PS-129 


Lincoln, Nebraska 
Zip Code 68501 


§ man-size f= CONOMY 
TRACTOR 


m oe Mow 2-3 acres/hour, plow 


acreage fast. Big 14 hp 
engine, all-gear drive for 
more work-power, No belt 
or fluid-drive loss. Over 20 
implements, 48” dozer, 
32” tiller, 48" snow- 
blower. Write: 
i! ECONOMY TRACTOR 
£ 1005 A-12 Anoka Avenue 
=€ Waukesha, Wis. 53186 
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TV You Can Hang on a Wall 
[Continued from page 59] 


the turbulence in the liquid crystal. Since 
the light is supplied externally, the RCA 
liquid-crystal system has the added ad- 
vantage of low power requirements—a 
boon all around. 

It’s still a problem. Addressing is just as 
much a problem with liquid-crystal dis- 
plays as it is with EL. RCA has shown 
a flat-screen display with conventional 
television resolution, but capable of show- 
ing only still pictures. Motion has been 
demonstrated on another tiny device, with 
only 36 elements. The two have not been 
combined in anything yet announced to 
the public. 

To switch on just the desired individual 
elements without affecting neighboring 
cells, and to keep the desired elements 
“on” until the entire picture is built up, 
RCA had to add more complicated ad- 
dressing circuitry. Best results are ob- 
tained when each individual element is 
controlled by either two diodes or a field- 
effect transistor. Since something like a 
third of a million individual elements are 
needed to form a television picture with 
resolution equivalent to that of a picture 
tube, the control circuitry required quick- 
ly gets out of hand. Modern integrated- 
circuit techniques will help some, but the 
problem is still monumental. An RCA 
scientist summed up this development 
barrier when he spoke of the “tyranny of 
numbers." 

Secrets and dark horses. Liquid-crystal 
and electroluminescence research are un- 
der way at other electronics laboratories, 
as well. But what these other companies 
are doing in the flat-screen television race 
is still secret. Some dark-horse entries, 
however, may be shaping up in labora- 
tories not directly associated with TV. 

Marks Polarized Corporation in Bay- 
side, N.Y., has demonstrated a light-con- 
trolling scheme in some ways similar to 
RCA's. Marks' scheme, which they call 
“Varad,” uses tiny submicroscopic needles 
of material. If a voltage is applied across 
a cell containing these needles suspended 
in a liquid, they align in a way that allows 
light to pass through. When the voltage 
is turned off, the cell becomes opaque. In 
principle, a television display could be 
made using an array of cells with x, y ad- 
dressing, and some sort of backlighting. 
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The addressing problem remains as in 
other approaches. 

New light-control and display systems 
have military as well as commercial poten- 
tial, so it’s not surprising that one devel- 
opment that may lead to flat-screen tele- 
vision comes from a government contract 
laboratory in the New Mexico desert: 
Western Electric's Sandia Laboratories. 

Sandia's device works by controlling the 
color of transmitted light, rather than by 
generating light itself. A light-controlling 
cell contains a crystal of what scientists 
call a “ferroelectric” material. If the cell 
is lit from the back with white light ( white 
light is a mixture of colors) , only one color 
passes through to the front. An electrical 
signal applied to two electrodes on the 
cell determines which particular color 
passes through. 

Flat-screen color TV? 'This device might 
eventually lead to flat-screen color sets. 
There are a couple of serious problems, 
though. The cell cannot be shut off; only 
the color can be changed. Thus it is im- 
possible to produce black, or even a change 
in brightness, with this system. Even 
blues are difficult. 

Sandia is not especially interested in 
developing mural T'V, but some other lab 
may well use the ferroelectric color cell in 
its own flat-screen display. 

Who's going to win the mural TV race? 
That’s hard to say, but right now Pan- 
asonic's got the edge. How soon can you 
buy one? A commercial flat-screen TV is 
still probably years off—but we've "een 
surprised before. 
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Y Regular Price $995 Yours FREE 
when you join the 
Popular Science Book Club 


Yes, the HANDBOOK OF APPLIED MATHEMATICS gives you the 
solution to virtually every math problem you'll ever face in your home, 
your workshop, your business or profession! This practical mathematics 
volume contains 1,128 fact-filled pages and nearly 1,000 easy-to-follow 
illustrations and tables. What's more, you need no mathematical back- 
ground whatsoever to get maximum value out of this amazing volume. 

Twenty-four detailed chapters cover all the math needed for carpentry, 
building, painting, paperhanging, glazing, making excavations and foun- 
dations, machine shop work, electricity, printing, lathing and plastering, 
plumbing and heating, air conditioning and ventilation, brickwork, sheet 
metal work, electronics, and business math. You'll also find huge how-to 
sections on arithmetic, algebra, differential calculus, trigonometry, 
mechanics, the slide rule, geometry, and weights and measures. 

The HANDBOOK OF APPLIED MATHEMATICS will help you 
understand the mathematical principles involved in any problem you're 
trying to solve, or if you're not interested in the principle you still can 
get full use from this amazing book simply by looking up the practical 
problem you're dealing with and seeing how it is solved. This book (regu- 
lar price $9.95) will quickly become the hardest working volume on your 
reference shelf. You'll refer to it again and again because it is thoroughly 
practical, bountifully illustrated, the answer to literally thousands of 
everyday math problems. And it's yours free when you join the Popular 
Science Book Club. 


i ü LJ 
Your Fir st Selection Is A Practical Guide to the 
Workings of Everyday Thinps from Air Conditioners to Zippers 
Y our first selection is HOW DOES IT WORK? by Richard M. Koff. Own- 
ing it gives you first hand knowledge of the scientific principles behind 
home appliances, natural phenomena, mechanized equipment, everything 
from rainstorms to radio tubes. 

Did vou know that your TV picture is a single moving spot of light? 
That in an ordinary candle it is the wax that burns, not the wick? That the 
common corkscrew can exert a pull of 300 Ibs? No matter where you open 
this book you'll find fascinating explanations and close-up pictures to make 
each point crystal clear. Your auto's engine? AM-FM broadcasting? Ultra- 
sonics? Home appliances? They're all here. And, to top it off, this book is à 
bargain. Originally published at $4.50, it's yours at $2.95 as a member of 


the Popular Science Book Club. SPINNING REEL 


Here's what happens when you join the MAIL COUPON TODAY! 


POPULAR SCIENCE BOOK CLUB 


First. vou get a big two book shipment—vour $9.95 copy of 
HANDBOOK OF APPLIED MATHEMATICS, free. and 


Use envelope or paste on postcard 


Popular Science Book Club 


your first regular selection, HOW DOES IT WORK? for 
only $2.95 (regular price, $4.50). Then. every month, you'll 
be offered the best books published on science, autos and 
repairs, electronics, space, mechanics, mathematics—books 
you'll want to own. Each book will be described fully, in 
advance, in a regular monthly bulletin. From these advance 
offers you choose only the books you like during the com- 
ing year. To keep your membership vou need only buy one 
more Club selection (after HOW DOES IT WORK?) within 
the next year. You get big discounts on every Club selec- 
tion offered. Even after receipt you can examine each book 
for 10 days and return it if you don't like it. 

Every selection you accept brings with it a free surprise 
gift- perhaps a compact tool, pocket magnifier, math chart, 
tire tread gauge, or some equally useful item. 


Popular | 
Science BOOK CLUB 


* 44 HILLSIDE AVENUE - MANHASSET, N. Y. 11030 


44 Hillside Ave., Manhasset, New York 11030 


Enroll me as a member of the Popular Science 
Book Club right away. Send my /ree copy of the 
HANDBOOK OF APPLIED MATHEMATICS 
(published at $9,95) and my first PSBC selection, 
HOW DOES IT WORK? (published at $4.50), for 
which I will be billed $2.95, plus postage. I under- 
stand that I need accept only one more selection dur- 
ing the next year to retain all membership benefits. 


H- 1269 
NAME 
ADDRESS 
CITY 
STATE ZIP LEY {It 
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ORDER 
MAIL 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code, 


LIFETIME 
CNA 


= Only'18"; Prepaid Complete Ready To Use 


$22.95 VALUE WITH 2 EXTRA FREE GIFTS 


Every home, shop, and hobbyist needs this quality metal 
working machine. Use up to 14” welding rods and 4” car- 
bons, Follow simple instructions to make or repair 1001 
items including furniture, toys, auto bodies, fenders, trailers, 
boats, farm and garden tools and equipment. Operates on 
110V. 30A. for peunies—-Adjustable Twin Carbon Arc Torch 
easily REGULATES HEAT FOR EACH JOB. Eliminates 
changing cables—replaces gas torches--no tanks or refills to 
buy—produces to 11,000° heat. YOU CAN PAY MORE BUT 
YOU CAN'T GET A BETTER LOW COST WELDER. Over 
500,000 in use. Manufacturers of welders for over 30 years. 
LIFETIME GUARANTEE. Simply return prepaid. We will re- 
pair and reship FREE of charge. YOU GET: heavy duty 
welder in rugged metal cabinet, ground clamp, cables, com- 
bination torch and rod holder, ‘welding manual and helmet, 
including $2.00 pack “TOUCH WELD” rods for instant and 
automatic are, brazing rods, 14” carbons, solder and flux. 
Complete ready to use, Nothing else to buy. 


CHOICE OF 2 reget GIF 


DER TODAY ON MONEY 
IF NOT COMPLETELY SATISFIED, 


TRIAL. R 
ið DAYS AND WE WILL REFUND PURCHASE PRICE. 


! Four-Way Welder Co., Dept. R 
. 10-piece wrench, plier and screw driver kit in case. 
l 1810 8, Federal St., Chicago, 60616 — below. l d2 2. Wire ronnie tool. Forms wire to weld valuable items 
WRENCH KIT. (O WIRE TOOL. [-] WELDING ROD PACK. 3. Bi | pack welding & brazing rods, carbons, flux and 
| Enclosed $18.95. Ship f". ]|Enclosed $2.00.1 will pay $16.95 i solder. 
i postpaid in U.S. A. (_JplusC.0.D. and delivery charges. | and pay $16.95 plus C.O.D. 
NAME and delivery charges, or send 
| M | only $18.95 for postpaid shipment in Continental U.S.A. 
| ADDRESS 
| 
EF - STATE. — — ——21P—— —— ! 1810 S. Federal St., Dept. R3-N Chicago, 60616 


10-DAY FREE TRIAL 


New electronic circuit 
guarantees at least 
TWICE THE DETEC- 
TION ABILITY of any 
detector in this price 


Taa Searching? g 


Should you wait 
95 years to meet your 
post |match?? Establish 


| REEL a new world —T1 
ere sue 


Sa SPACE AGE PRINCIPLES 


2 


Pao 


€ 1 44 challenging space science kits to | 
- build and fly. Launch electrically. | 


"Easy to build starter kits... to 
scale models of the mighty Saturn V, 
shown left. All good for many flights, 
and packed with space age excite- 
ment for all the family. Ideal father- 
son activity. 

SAFE EDUCATIONAL GIFT TO | 
GUIDE EXPLORING YOUNG MINDS 

- SPECIAL STARTER OFFERS — 

DSK 270 — Includes Alpha rocket, 2 

engines, instructions, design 

| manual..... vs. $2.00 | 

[DSK-70 — Above, plus electric | 
launcher W/batteries.... $7.00 
1128 page color catalog.. 25€ 
| — (free with kit order) a 


Penrose, Colo. 81240 


| 
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ESTES INDUSTRIES, Dept. 23. 


range or your money 
back. Find gold, silver, 
coins, old weapons, etc. 
Works through earth, 
beach sand, water. 
wood, rock, etc. New 
circuit gives more 
power, more depth. i 
Not a "probe" type : f 


agree it will out- 
perform any detector 
costing TWICE. this 
low price or return in 
10 days for refund of 
cost. Only VIKING 
dares make this offer. 
Fully transistorized, 
uses ordinary 9V battery, 
weighs 2 pounds. Gives 
loud, clear signal when 
object is detected, 
NOTHING ELSE TO BUY. 
Complete, ready to operate. 
Send $29.95, check, cash or 
M.O. for postpaid shipment 
or $3.00 and pay postman 


but a fully elec- 
tronic, 1969 model  . /: 
detector never d 
offered before and 
available only i 
from VIKING, f 
Only detector in ; f 
this price range / /; 
sold on T 


| MONEY BACK /// $26.95 plus small C.O.D. when | 
GUARANTEE! j / delivered. 


VIKING DETECTORS 


Dept. V-3, Box 10880 
Houston, Texas 77018 


new friend NOW! 
The computer has 


smashed the social time barrier. 


Request free questionnaire. $10 fee 


payable when you return question- 
naire. 


COM/PAIR SYSTEMS, Inc., PS-7 
194 Nassau St., Princeton, N.J. 08540 


OR use new West Coast address 
234 Cazares Circle, Sonoma, Calif. 95476 


Name 
Address 


City ! 
& COM/PAIR 


| " New 1970 Improved Model 257 A RE Vi OLU fi IONAR Y NE W 


.* Tests all modern tubes including 
Novars, Nuvistors, Compactrons and Decals. 


e All Picture Tubes, Black and White 
and Color 


P ANNOUNCING. .. for the first time 
B A complete TV Tube Testing Outfit designed specifi- 
ar cally to test all TV tubes, color as well as standard. 

Don't confuse the Model 257 picture tube accessory 

components with mass produced "'picture tube adap- 
- ters" designed to work in conjunction with all com- 

— .petitive tube testers. The basic Model 257 circuit was 

modified to work compatibly with our picture tube ac- 


COMPLETE WITH ALL cessories and those components are not sold by us to 


be used with other competitive tube testers or even 


ADAPTERS AND ACCESSORIES, tube testers previously produced by us. They were 


custom designed and produced to work specifically in 


NO “EXTRAS” conjunction with the Model 257. 


BLACK AND WHITE PICTURE TUBES: 


| STAN DARD TUBES: 


pr, Single cable used for testing all Black and White Picture 


y^ Tests the new Novars, Nuvistors, 10 Pins, Magnovals, Tubes with deflection angles 50 to 114 degrees. 
Compactrons and Decals. 4 The Model 257 tests all Black and White Picture Tubes 

V^ More than 2,500 tube listings. — 9 for emission, inter-element shorts and leakage. 

p^ Tests each section of multi-section tubes individually : xcii 
for shorts, leakage and Cathode emission. ` | = 

Ultra sensitive circuit will indicate leakage up to 5 | COLOR PICTURE TUBES: 
Megohms. . : The Red, Green and Blue Color guns are tested individ- 

yp" Employs new improved 417" dual scale meter with a - ually for cathode emission auslity. and each gun is 
unique sealed damping chamber to assure accurate, tested separately for shorts or leakage between control 
vibration-less readings. grid, cathode and heater. Employment of a newly per- 

p^ Complete set of tube straighteners mounted on front fected dual socket cable enables accomplishments of all 
panel. tests in the shortest possible time. 


The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all 


adapters and accessories, ready to plug in and use. No “extras” to buy. Only......... $ 52 


We have been producing radio, TV and electronic test equipment since 1935, which means we were making 
Tube Testers at a time when there were relatively few tubes on the market, 'way before the advent of TV. The 
model 257 employs every design improvement and every technique we have learned over an uninterrupted 
production period of 34 years. Accurate Instrument Co., Inc. 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


Try it for 10 days before you | ACCURATE INSTRUMENT CO., INC. Dept. 704 


l afi d 2435 White Plains Road, Bronx, N. Y. 10467 
€ M EE" —— Please rush me one Model 257. If satisfactory | agree to pay at the terms 
| hii u: age 


specified at left. If not satisfactory, | may return for cancellation of account. 
handling charge. (If you prefer Name 


| 
| 
| 
you may PAY MONTHLY ON | Address 
| 
| 
| 


OUR EASY PAYMENT PLAN.) If a: —— 
not completely satisfied. return = Save Money! Check here and enclose $52.50 with coupon and we will 


j pay all shipping and handling charges, You still retain privilege of 
to us, no explanation necessary. 


returning after 10 day trial for full refund. 
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MAIL 
ORDER 


Ẹ/ WEIGHS 
ONLY 
8 OUNCES! 


PARATROOPER HAMMOCK 

Made of non-rotting strong, durable light- 
weight Nylon. Used by paratroopers of Ecua- 
dor, mountain climbers (swing over rocky 
| cliffs) rescue teams. Imagine, it weighs 
only 8 oz., so small you can put it in your 
pocket! Ideal for traveling on hikes, boat- 
ing, camping, hunting, fishing or any other 
adventure. Comes complete with tie lines, 
rip-stop nylon sack. Send $10, check, money 
| order: Lovece, P.O. Box 84, Kensington 
Sta., Brooklyn, N.Y. 11218. 


DRILL SHARPENER 


Ye DEALERS 


X WANTED 
* - SIMPLE & 
agg SY TO USE 


GOOD BIT EASIER 


New, patented Per-Fec Drill Sharp-ner holds 
drill points in exact position for sharpen- 
ing against grinder, Drill rests in the 
'rough on a knurled screw which is adjusted 
Iwith the aid of a spring. For the first time 
| one step completes the sharpening without! 
moving the position of the drill in the 
trough. Sharpens V4" to 1/2" drills. Only 
$4.95 ppd. (Grinding wheel not included.) 
T. W. Simpkins Co., 4510 A Montana Ave- 
nue, El Paso, Texas 79903. 


BENE . D 
FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 


bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regard- 
less of age, skinny or overweight, we can 
iransform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 


Universal Bodybuilding, Box 4327 A-38 
Northeostern, Dearborn, Mich. 48126. 
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SHOPPERS' MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code. 


ORDER YOUR HANDY DANDYS NOW! 
Handy Dandys are plastic caps that hook 
onto pegboard and hold quarter-twist glass 
jars, such as used for baby food. Suggestions 
for getting FREE JARS in every package. 
Mothing better for storing supplies, parts 
and small tools. Keeps workshop neat. Sam- 
ple pack 10 for $1 ** 36 for $3.50 ** 72 
for $6 ** 144 for $11.50. Caps only. No 
jars. Postpaid U.S.A. No C.O.D.'s. WICK- 
LIFFE INDUSTRIES, Box 286-PS-12, Wick- 
liffe Ohio 44092 


Thousands of 
p exciting tool. 
values! 


SILVO [BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Mationally Advertised 
brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25« for our big 132 page tool catalog to- 
day. Silvo Hardware Co., PSD-12, 107 Wal- 
nut St., Philadelphia, Pa. 19106. 


"THE STUDDER" 


Best Quality 
Tungsten 
Carbide ll 
Studs 


STUD YOUR OWN SNOW TIRES & SAVE! 


|THE STUDDER easily opens premolded stud 


holes and seats studs securely in inflated 
tires—even tires already driven, instruc- 
tions cover gravel removal, Studder gun— 
$5.95; studs, passenger car sizes for hole 
depths 12/32" (34") to 18/32" (9/16")— 
4« each; or save on complete kit: Studder 
& 180 studs (for 2 tires)—only $10.95. Ppd. 
For proper stud size, advise stud hole depth. 
Check or MO. No C.O.D. Traction, Inc., 
P.O. Box 15112, Denver, Colo. 80215 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4” of muscles 
to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course, Send only 25¢ to cover postage and 
handling to Joe Weider, Dept. 100-129D2, 
531 32nd St., Union City, N.J. 


PREVENT CAR BODY RUST 


Under fenders, behind headlights etc. and 
car surface. Fight rust with Rust-Less. 2 
formulas that dissolve salt, scum etc. leaving 
an invisible film that protects as you drive. 
For hidden areas apply Rust-Less Underwash 
with special syphon applicator. For surface 
just wash car with Rust-Less Carwash deter- 
gent. Send $3.50 for Underwash and syphon. 
50« for Carwash. R & L Company, Dpt. P, 
PO. Box 98163 Pittsburgh, Pa. 15227 


BUILD THIS “ALL WOODEN" CLOCK 


Complete plans for the most talked about 
show-piece in town. This clock is 100% 
wood, all working parts fully visible. Mo 
special tools req. Separate hour, minute & 
second hand, weight driven, keeps perfect 
time. May be mounted in large grandfather 
case or displayed on pedestal. The simplest, 
yet most unique item for the woodwork 
nobbyist or clock enthusiast. Plans only $4. 
R. D. Thomas, 1412 Drumcliffe Rd., Win- 
ston Salem, N. C. 27103. ? 


AT ANY ANGLE! Ze. íi 


ONLY $4 pe 


New jet propulsion pump 
powers any pourable liquid! 


Adjustable jewel nozzle prevents 
clogging, skipping...lets you spray 
up, down, or sideways 
—without tilting jar! 


FREE viscometer attachment holds 
consistency even—adjusts for 
thick, medium, or thin spray! 


Slip-proof trigger provides 
simple one-finger operation! 


MAIL NO- RISK COUPON TODAY! 


š ge AY NORRIS CORP., Dept. LE-5 
Now...save yourself a bundle of time and money | Hanse Ave., Freonort N. Y. 11520 


on any painting or spraying job around the Please rush me the following: 
house! Just plug in the cord, squeeze the trig- cim IU eoo aa med hand or $25.00 
ger, and paint walls, ceilings, doors...house ex- 

terior, garage...car—anything! — automatically! 
Works on any liquid that pours—even varnish or 
polyurethane! Revolutionary new viscometer 
lets you adjust any brand or type of paint (en- 
amel, flat...latex, PVC—or what have you) for 
proper consistency — and holds it! Foolproof 
electromagnetic motor never needs oiling or 
adjustment. Completely rustproof. LIFETIME 
SERVICE GUARANTEE! 


You must get professional results 
—or money refunded! 


= 


TOTAL. $ 

Enclosed is [j check [] money order. 

Charge to my ©. American Express '] Diners Club 
[] Master Charge [ ] BankAmericard. 


Accoun[ Æ e —————— aa 


Signature] —— ———.— uum 


Name _ | .. EM Ives 
(please print) 


SG ff, o Ooa comm a a Vm EE m eS EE | 
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MEN WANTED NOW 
TO TRAIN AS CLAIMS ADJUSTERS 


Former U.S. Army mechanic and service station atten- 
dant EDWARD D. PAIGE is now employed as staff ad- į} 
juster by Free State Adjusters in Virginia. “Your LA.S. | 
Home Study Course, in my opinion, is the best that can 
be obtained. Also, the Resident Training I received, gave 
me a good working knowledge and understanding of the |, 
claim adjusting business." 


You can earn top money in this fast moving, action-packed field. In- 
surance Investigators are urgently needed to settle claims worth bil- 
lions of dollars annually. The tremendous increase of auto accidents 
alone have doubled the need of qualified adjusters. Train at home in 
your spare time followed by two weeks Resident Training at school 
owned facilities, MIAMI BEACH, FLORIDA or LAS VEGAS, 
NEVADA. Nationwide employment assistance. Write for FREE 
information, Accredited Member National Home Study Council. 

APPROVED FOR VETERANS UNDER NEW Gi BILL 


INSURANCE ADJUSTERS SCHOOLS. Dept. ps |! 

1901 N.W. 7 St., Miami, Florida 33125 | 

Please Print | 
[| ———— -——————— —————— e B | 

Address | - ! | 

i City n State . Zip 

» Age one aaa 


Twentieth Century Type Coins Worth *50 y Special p 305 


POST PAID 


| Powermaster HUNTING 
CROSSBOW KIT 


TERRIFIC iN — BO LB. THRUST 
TARGET SPORT! = “wę, . 


KILLS DEER. BEAR, Etc. . 
RABBITS, SOUIRRELS, 
ALL SMALL GAME 
eh JU. 


MA 


Bass 


A e; 


f 
i 


M 

Centuries old, crossbow 
shooting is now a last. modern — 79 
sport. Powertul and silent. A precision 
instrument. Beautiful as Wis accurate. Hunters 

EL knock down game al 200 ft. Two-way sights — open and 
E pecp — vindaae and elevatign; Anyone can larget-shoot right 
in their oarn backyard. Harpoon fish with free line attachment. 


coin of each e min 

1864 Indian Cent series through 1968 J.F.K. Md idis D ta 
plus scarce 1964 Silver ' 2. A total of TWENTY-THREE different 
coms arranged by series. Included are one Peace Dollar and | 
ene Morgan dollar over BD yrs. old in uncirculated condition 
plus 10 other asstd. collectors coins in new m:nt condition. 
Set ıs mounted under crystal clear protective lucite beauti- 
fully displayed in 10 x 12 walnut finished frame with gold 
trom, Easel bach, will stand or hang as decorative work of 
art for home or office. A sound investment, educational gift 
or conversation piece which will increase in value. Order 
now supply limited. Priced at a low $29.50, Sold on money 
back guarantee. Send $5.00 deposit on C.O D orders. Not 
available in stores. Write for free catalog Novel Numis- 


matics 31-2nd Ave., Dept A45, N.Y., N.Y. 10003 


34° hardwood stock, 33° bow. Handsome den display. Posses- 
sion is legal m all states... Money back il not completely 


Attachment and Leather Quiver. 
SARA RESEARCH, Box Z0-B,San Gabriel, California 91778 


REVOLUTIONARY 
NEW ANTI-FREEZE 
TESTER 

Fast! Accurate! Easy to Use! 
Stores in Your Glove 
| Compartment! 


NOW you can check 
=% ||the experts. SIMPLY 
: | f insert tester into car 

radiator; draw up 
[enough fluid to fill 


tester 34 full, COUNT 
the number of floating 
BALLS and a quick 
glance at the self- 
storing package tells 
the story. 

JUST $189 „na 
Send check or money order, No COD's. 
Harvey-Westbury Corp. 
P.O. Box 484 Dept. 1-A 
Westbury, N.Y. 11590 


TWISTY | 
stronger... safer... simpler 


Tired of bulky, poorly-made key holders? 
Check TWIST For STRENGTH—slim 
steel cable so strong that it won't break 
under 150 pounds of pull, For SAFETY— 
a patented lock that opens and closes 
with a twist, For SIMPLICITY —lies flat, 
flexible and neat with up to 20 keys. 
Smart gold finish, Rushed airmail] in in- 
dividual gift box. ppd. tax pd. 2 for $2, 
6 for $5. 12 for $10. TWISTY, P.O. Box 
626, Bonita, California 92002. 
4 
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| “THE UNICORN"...a - 


| design. Will climb , ~ 


Les xi 
rocket * 5 


| Bellmore Plaza Bldg. Bellmore. N.Y. 11710 


satisfied, Kit includes 2 Target Arrows, Hunting Arrow, Fishing | 


"NEW FLYING 


-ROCKET KIT 


futuristic spaceship Ce 


to altitudes of 
over 1500 
feet. Your _O 


gf / + by its own 
7 * colorful para- 
chute. Fly it over 
and over again. Uses 
standard model rocket | 
engines (not included). 
| COMPLETE KIT WITH 

* INSTRUCTIONS, $2.00 


AN CIRCLE CORP. Dept. 35-P 


Original Vollmer au- 
tomatic saw sharp- 
eners have proved 
themselves in mills, 
furniture plants and 
saw shops all over | 
the world. A com- 
plete line of models 
for every purpose. 
For details and litera- | 
<n es ture write; 
BURR MANUFACTURING CO. 
8943 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


WATCH BAND CALENDARS 
See the date instantly on your wrist! These 
handy metal calendars fasten to the band of 
your wristwatch; fits elther metal or leather 
bands. Printed on both sides (gold 
chrome) to match watch, Set of 12 con- 
tains a new calendar for each month: 1970 
set now available in attractive rift box 
or mounted on greeting card, Also avail- 
able at quantity prices with imprint. 


Send $1.50 for each set: $7.50 for 6 sets. 


E 
1025 Glendale Bivd., Los Angeles 90026 


^» PLAY GUITAR 
d. v5. 7 DAYS 


* OR MONEY BACK 


$ ED SALE'S 66 page system 
worth $3.00 teaches you to play 
a beautiful song the first day 
and many nore songs by ear or 
note in seven days! Contains 52 
photos, 87 finger placing charts, 
110 popular and western songs; 
a $1.00 Chord Finder of all the 
chords used in popular music; 
and a $2.00 Guitarist Book of 


Knowledge. $998 


i TOTAL VALUE $7.00 
A^ —ALL FOR ONLY 
SEND NO MONEY! Pay postman $2.98 plus 
C.O.D, postage. Or send $3.00 with order and 
I pay postage, (Sorry, no C.O.D. outside Con- 
tinentai U.3.A.—please remit with order.) 
Unconditional Money-Back (Guarantee. 


ED SALE, Studio 154-R, Avon by the Sea, N.J. 


SOLID CRASH 
WEIGHT GAIN 


FORMULA #7 PLAN 
available at the ie following stores 


ALABAMA 

Birmingham: Foods for Health 
ARIZONA 

Phoenix: Health Foods 

ARKANSAS 

Ft. Smith: Olde Fashioned Foods 
CALIFORNIA 

Beverly Hills: Jones Modern Foods 
Burbank: Burbank Health Food Store 
Hollywood: Hollywood Natural Foods 
Los Angeles: Jay's Health Foods 
Sacramento: Elliot Health Foods 

San Diego: A-1 Vital Health Foods 
San Francisco: Gianetti Natural Foods 
Santa Monica: Weider Health Foods 
COLORADO 

Denver: General Nutrition Centers 
CONNECTICUT 

Bridgeport: General Nutrition Ctr 
Hartford: Nature Food Centres 
DISTRICT OF COLUMBIA 
Washington: Good Diet Shop 
FLORIDA 

Miami: Hale's Health Foods 
Tallahassee: General Nutrition Centers 
Tampa: Keepwell Nutrition Center 
GEORGIA 

Atlanta: Helen's Health Food Shop 
IDAHO 

Pocatello: Gate City Health Food Ctr 
ILLINOIS 

Chicago: Eaton's Dietary Foods 
Chicago: Nature Food Centres 
INDIANA 

Indianapolis: Brown's Health Foods 
IOWA 

Dubuque: General Nutrition Centers 
Cedar Rapids: The Kem Co. 
KANSAS 

Kansas City: Central Health Foods 
LOUISIANA 

New Orleans: Fine Foods 
KENTUCKY 

Bowling Green: General Nutrition Ctr 
MAINE 

Portland: Mitchell's of Portland 
MASSACHUSETTS 

Boston: Nature Food Centres 
Cambridge: Nature Food Centres 
Springfield: General Nutrition Ctr 
Worcester: Nature Food Centres 
MICHIGAN 

Battle Creek: The Health Food Center 
Detroit: Detroit Vital Foods 

Lansing: Randall Health Foods 
MINNESOTA 

Minneapolis: Health Harmony, Inc. 
MISSOURI 

Clayton: Clayton Natural Foods 
Kansas City: Nature Food Centres 
NEW JERSEY 

Atlantic City: Artman's Health Foods 
Bergenfield: The Health Shoppe 
Cherry Hill: General Nutrition Centers 
Edison: Health House 

Jersey City: Advanced Health Foods 
Moorestown: General Nutrition Ctr. 
Newark: Zinn's Health Food Store 
Summit: Summit Health Food Centre 
Wayne: General Notrition Centers 
NEW YORK 

Albany: Nature Food Centres 
Bethpage: Long island Health Gym 
Bronx: Health Aid Center 

Brooklyn: Nature Food Centres 

East Syracuse: Diet & Health Shoppe 
Flushing: Flushing Health Foods 
Jackson Hts: Jackson Hts Health Foods 
Mew York: All Diet Foods 

Mew York: Browne's 

Mew York: Mid-City Health Club 

New York: Nature Food Centres 
Rochester: Nature Food Centres 
White Plains: White Plains Health Foods 
NORTH CAROLINA 

Asheville: General Nutrition Centers 
Raleigh: Natural Hearth Foods 
OHIO 

Akron: Generai Nutrition Centers 
Cincinnati: Spatz Health Foods 
Dayton; General Nutrition Centers 
Marian: General Nutrition Centers 
Toledo: Dietrich's Health Foods 
Youngstown: Health Food Center 
OKLAHOMA 

Oklahoma City: Nutritional Food Center 
Tulsa: A Nutritional Food Center 
PENNSYLVANIA 

Allentown: General Nutrition Centers 
Bally: Merit Food Co. 

Erie: General Nutrition Centers 
Philadelphia: Lahr's Nutritional Center 
Philadelphia: Nature Food Centres 
Pittsburgh: General Nutrition Centers 
RHODE ISLAND 

Providence: Nature Food Centres 
SOUTH CAROLINA 

Columbia: Barkoot's Karate School 
TENNESSEE 

Chattanooga: Foods for Life Center 
TEXAS 

Beaumant: American Health Fonds 
Houston: General Nutrition Centers 
San Antonio: Harmon's Health Service 
UTAH 

Ogden: Nutrition Center 

VIRGINIA 

Norfolk: Health Food Center 
WASHINGTON 

Seattle: Randi's Pure Food 

WEST VIRGINIA 

Fairmont: Johnny's Sport Shop 
WISCONSIN 

Milwaukee: Nature Food Centres 
PUERTO RICO 

Santurce: Malta Corona Gym 


Joe Weider, Trainer of Champions Since 1936, 
Produces Another Breakthrough! 


THIS DELICIOUS E 
ZESTFUL DRINK PUTS AN | - 


" END TO THE 
“SKINNY BODY! 


You Drink on Up to a 
A-Pound-A-Day... E 

14 Pounds in 14 Days | 
or Every Penny Back! 


GUARANTEED 
TO MAKE YOU 


ON 4 
| STRONG! 


by putting an end to ai". 
your skinny body— d ra 
IN JUST 14 DAYS! j 


No Dieting. No Exercise. It's the new kicky, lazy way to "drink on" figure-shaping pounds. 
= It's an instant body-shaper! You become a totally new breed of wildcat! = Néw life, new 


loves! » Power-packed pounds enhance your whole way of life! = 


You look better, feel better. 


You become a new, fresh, exciting personality! = So easy! You “drink on" weight secretly, 
discreetly. And weight stays on! = 


NOBODY LIKES A BAG OF BONES! 


Jae 


to a healthier, happier, 
This totally new and nutritional drink is absolutely guar- 
anteed to put an end to your hungry-looking body, to fill 


out 


spindly 
DAILY, with your regular meals, 
3,500 extra calories a day! Crash Weight Gain Formula 


7 


more exciting take-charge guy who can perform like a tiger 
from morning to night! It's the only crash weight program 
tested and proved through university research. Complete 
documented report available on request. Jt really works! 


If No One 

is Complimenting 

| Your Appearance— 
Feed it Solid 
"Crash-Weight Gain" 
Formula #7 


SHAPE UP FAST! OR IT “COSTS YOU NOTHING! 


Weider, trainer of champions, has discovered the way 


more virile you in just 14 days! 


shallow chest, your skinny arms and 
JUST DRINK 4 ZESTFUL GLASSES 
and you take in up to 


your narrow, 
legs—fast! 


does all the work for you—making you a handsomer, 


FOR MEN OF ALL AGES 


| 2 seer JOE WEIDER, T Trainer of Champions Since 1936, 
WHO WANT TO “SHAPE UP” FAST: | with over 2,000,000 successful students | 
Turn your weight-gains into solid mus- | 531 - 32nd St Dept. 100-199K11 
cle. This 48-page illustrated guide filled 2| m. D Union City "T 07087 i | 
with latest ideas on how you can ''Mus- | j NT j i 
cle up'' to a handsome muscular body. | Dear Mr. Weider. YES! | want to put an end to my skinny body—and 
Guaranteed to add 3” to your arms, 6” fast! Please rush me the order of solid CRASH-WEIGHT GAIN Formula | 
to your chest, 3” to your legs—fast! | A, wen ^ checked di Mp my FREE Mini-Course. Enclosed | 
please fin res deste or 
FOR WOMEN OF ALL AGES WHO NEED a | 
TO RESHAPE THEIR FIGURE FAST! | Ha Sunes oF OW Se nao l 
Here's a Mini-Course that transforms | Check Flavor Desired a A rae lat i 
you from a scrawny *‘No-Body’’ to a i Check Free Cours Needed For M " For Wo 
curvy caressable Some-Body! Reshape or men or women | 
your figure—chest blossoms, thighs, | Lt Sn ee ne oe ree AGE l 
an. lui eye thar Bondy; ugly look. i diea VEN. af ee: AGE.. ee one d 
You become a whole new Happy Hap- —Q ——— ———— PPP ARERRs eee eee ——— Terre | 
pening in 14 days! Choice of One | CITY us AA IE STATE Hr em I 


Course Free With Every Purchase! 
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Trail and Snow 


a a 


Big Wheel 
outdoors is the 
Heathkit® ““Boonie-Bike”’ 
Only $214.95 — 


Free Ski Included 


e Rugged, versatile transportation e 
5 HP, 4 cycle Briggs & Stratton en- 
gine e 2 speed chain drive transmis- 
sion e Giant 18 x 8.50 x 8 rear tire for 
amazing traction e Hand operated 


Bendix rear brake e Strong tubular ' 


steel frame with spring front suspen- 
sion e Accessory Horn & Lights and 
Spark Arresting Muffler also avail- 
ablee Free ski offer good to December 
:b 1969 e Heath Company, Dept. 
16-69, Benton Harbor, Mich. 49022 


' clearer, work faster and more ac- 


FANTASTIC BUY 
direct from factory 
17 Jewel Swiss Day-Date 
Calendar Watch 
Mod. 4340 
manual wound 
$19.50 


self wound 
9.50 


manufactured anid 
assembled in 


Switzerland |. 


under strict 
quality con- 
trol. Anti- 
magnetic, 
shockresist- 


ant. big sweep | 


second a 


matching 


: sh thee eh metal 

G bai Make excellent 
X-mas gi or free catalog send De postage. 
Order direct from Switzerland and save, Send 


money order, Bank check or personal check 
for registered airmail delivery, (No C.O.D's* 


PROTIL WATCH SA, Dept. PS-1269 


Gartenstr, 10, 8002 Zurich, Switzerland 


ntff» MAGNA-FI - 


makes close work, fine print look big! 
' FOR CRAFTSMEN, 


HOBBYISTS, 
TECHNICIANS, 
HOMEMAKERS.. 
People of all ages! You see 


curately with less tension, less strain, 
less fatigue. MAGNA-FI is a precision 
optical instrument with finest ground and " 

polished prismatic lenses. Can be worn with or without 
glasses . . . even bifocals. Adjusts comfortably to any 
head size. Leaves hands free to work. $7.95 + 45c post- 
age with removable 2*2 diopter lens. An extra, more pow- 
erful 3 diopter interchangeable lens available at $2.98 
additional. Exclusive feature: Hinged lens swings up out 
of the way when not in use. GUARANTEED: Money back 


! if returned postpaid in 30 days. Nel-King, Dept. PS- 


129MF « 811 Wyandotte e Kansas City, Missouri 64105 


COMPLETE SPECIAL INVESTIGATOR KIT 
* BADGE % CARRYING CASE |. $975 
X Special I.D. CARD ONLY 


st time ever oered Professional type de- 
tective badge kit and case. Includes profes- 

sionally styled silver badge of extra hea 
nickel for use by private and special investi- 
ators PLUS authentic ud ad carrying case AND 
1l. D. Card. Limited Supply, Order Now, Satis- 
faction Guaranteed or immed, 
plus 25¢ cover post. & handling. 


WESTBURY SALES CO.. Dept. CK.72 B 
P. O. Box 434, Westbury, N. Y. 11590 


refund. Only 


‘MATCHBOX-SIZE TRANSISTOR RADIO 
| Weighing only one ounce, this Mini- 
Transistor AM Radio automatically 
switches on when the earspeaker 
is plugged in. Powered by two Mer- 
cury batteries, it has a self-con- 
tained antenna. The tuning dial is 
the only manual adjustment. $6.95 
(plus 25 cents postage), from Zodi- 
ac, Box 2006, La Mesa, Calif. 92041. 


BA EET" HECTEONICE ANNOUNCES THE 


COPYRIGHT 1969 DART ELECTRONICS U. S. PAT. PEND. 


NEW PROFESSIONAL METAL LOCATOR 
OUTPERFORMS OTHER MODELS 


GUARANTEED * Easily detects 


buried coins, relics, gold, sil- 
ver, copper and all other 
metals. Works through 
dirt, sand, rock, wood, 
water, etc. New solid i 
state circuit as- gt 
sures maximum | 
performance. — . 


Fully Transistorized 
1970 MODEL 


MODEL XL 


ALL NEW GOLDSEYE" SERIES 


ONLY $2 925 POSTPAID 


Comes complete, ready to use. New 
powerful circuit for maximum sensi- 
tivity. Has both loudspeaker and ear- 
phone, uses inexpensive 9 volt bat- 
tery. Lightweight: Only 2 pounds. 


. VIEW-METER MODEL XXL 
' New View-Meter model de- 
' tects objects on the fringe 
of detectable depths, means 
more sensitivity. 


VIEW-METER $3995 
MODEL ONLY POSTPAID 


N ORDER NOW FOR IMMEDIATE SHIPMENT! _ 
N N | [ ro: DART ELECTRONICS P. O. BOX 361 PS | 
NEW ENCLOSED TH E SUM OF $ FOR THE | 
— ITEMS CHECKED SELON, MONEY ORDER 
AVAILABLE IC] DART MBUELCXL los om acd E 95 | 
Order one now or add it on later. Why buy  |{[ POWERCOIL ........-..-.-. G ain $12.95 | 
a detector without this valuable feature? Í — | 
The all new Dart power-coil will POWER-COIL, | NAME 
effectively double the penetra- X ONLY ADDRESS | 
tion depth of the XL and XXL $1 295 | SSS eee S — 2 
Goldseye Models on larger ob- | 


| 7 
jects that are buried deeper. POSTPAID Toii Ast SIAE T meine de c 


BIG 


YACHT-SMART 
Sail Rig 
from og 


$112 


Survival Knife e Outfit 


A Real Rugged 


a aut! 
$595 
Heavy 
Bowie-type 


knife o 
tempered steel features 
knurled leather handle, . 
handsome leather sheath with leg tics, PLUS a 
pumice stone for keeping blade razor snürp. You 
can rien" fish with 1t ani use handie as a hammer 
too! Complete ou'fit, 35.95 nod. Send casn. cheer: 
or M.O, KNIVES UNLIMITED, 41535 Huntington 
Dr., Co., Dept. S S412. 1 bos Angeles, Calif. 90052 


—— — — ~T] 


WHEN WRITING TO 
ADVERTISERS, PLEASE 


Tetay 


MENTION POPULAR SCIENCE | 


SS à à À—— 


THE FIRST LINCOLN PENNY! 
Victor D. 


Designed by | 
Brenner to commemorate the 100th 
Anniversary of Lincoln's birth-the 1909-VDR 


penny—the only year and coin of its kind. The 
designer's initiala (VDR) appear on the re- 
verse bottom, Makes a cherished addition (or 
herinning) for any collector and has 
shown increased investment value every year! 
In Govi condition only $52.98: in Fine condi- 
ilon only $4.94: in genuine Uncirculated condi- 
tion only 59,985, 165 page illustrated cator 
FREF I. Add 95e vostare. handling. Porta 
COD's,. MATT NUMISS, Dept. P-212 2928. 
41 Avo.. L.I.C., M.Y. 1101 


FALL SAVINGS. NOW 


FOR YOUR SPORT AND FAMILY FUN 


A 
ie sins. MEEI 
eats ma, Busen 
imt 
vs eet i 


or microscope to satisfy those hidden curi- 


TRAVEL CRAFT 
fits in every 
home or car 


and 
RECORD 


FISHING 


GENUINE Folbot RECREATION for just ONE 
small investment, WITHOUT the continuous 
burdens of complicated ‘big rig’ operation. 
You GO CAREFREE anytime with COMPACT 
Folbot rocky streams, lakes, marsh, 
surf & open sea. Superior non-sinkable de- 
Signs provide SAFEST low gravity center, 
balanced low & high seating, substantial con- 
Struction, protective decks & EXCLUSIVE 
swivel-back COMFORT. ALL within your reach. 
In handy Folbot YOU GLIDE smoother, faster 
& NOISELESS with paddles, oars, or sails and 
ride softly w. 1 to 10 HP. motors. Many 


styles & sizes from 1 to 4 seaters, FOLD- NEW 

ING or rigid PORTABLE come in PREFAB 

KIT, or expertly FACTORY BUILT Fabulous 
Just a few Dollars start 16 foot 


YOU right away. From 


ONLY J Q@NOW 
19 

for BASIC KIT ; 

16 feet long $ 


* 115 


Factory BUILT 


ACTION CATALOG 


car top FACTS&FIGURES 
nce YACHT. Mail coupon or address 


to: FOLBOT CORP, P31 269 
Charleston, S. C. 29405 i 


i 
City State 


uL ———— 5 } 


FOSSILS 


See plant life preserved in stone as 
it existed 270,000,000 years ago. 
Hobbyist, scientist, co;lectors, stu- 
dents will marvel at the fine detail 
of these fossils. Very limited supply, 
| order now! Send $29.95 to Fossils, 
P. O. Box 39, Dunmore, Pa. 18512. 
Samples available $1. 00. 


d / Address 


MrmENIOS of tie inf: nous 32rd 
REICH. 10°x12"x11% Cast 
HEER Wall plague. Bronze 
finish with wood grain 
frame. While they last 
$6.00 Postpaid. 


Our fully illustrated relic 
collectors CATALOG of . 
idelinets, Huts, Medals. Pins. 
Badres, Ranks, P^^ntos. Post- 
s. Manuals. Stamps, Flags. | 

Decals. Arm Bands & othe WS 

Yard to-find item-. CAT ALOG free NI Order 
| iar Mailed to vou for $1.00. uu z2.5 
| 2 ao. 


Rox 7063. St. Laonis, 63158 


ZR 


SECRET SUPER SPY-SCOPE 


Great for viewing football or baseball games, 


horse racing or your own private investi. AUTO CASSETTE RECORDER/PLAYBACK! 


gations. Remarkable 10-power lenses opti- | Record while you drive. Insert cassette cart- 
cally ground to show every detail Metal ' ridge, press-to-record. Automatic level con- 


3 : trol electronically compensates to your 
telescope E Wa dapes into a 30 power ‘voice’ allowing you to speak from any 
microscope. Always handy in your pocket like distance. 12V car battery operation for 


a fountain pen (6" long). Use as a telescope , all cars; compact metal case, 20 Transistor, 


| tone control, Free pre-recorded tape, extra 
blank cartridge, Dynamic microphone and 
. two speakers. Mono record, stereo playback. 
Full instructions. ALCO, ‘Box 1348, Law- 
rence, Mass. 01842. $79.95. 


DECEMBER 1969 


osities, $2.98 postpaid. 10-day money-back | 
guarantee, Send check or m.o. to: 


AMERICAN CIRCLE CORP., Dept. 35-PS 
Bellmore Plaza Bldg., Bellmore, N.Y. 11710 
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8 — HENLEY'S 

i 20th Century Book of 
10,000 Recipes, For- 
mulas & Processes 


Here 1s a wealth of prac- 


— AUDIOKIT — 
famous for CUSTOM WIRED 
DYNAKITS — SCOTTKITS — 
HARMAN-KARDON KITS 
AT SUBSTANTIAL SAVINGS 


Now! we add Factory 
assembled STEREO EQUIPMENT: 


AR 

DUAL 
SONY 
REVOX 
FISHER 
Many More 


FREE Shipping anywhere in 
continental United States 


Aud 


for STEREO 


CATALOG 25£ 
(refundable) 


TO: AUDIOKIT 
MAIN STREET 
SETAUKET, N.Y. 11733 


BOOK CATALOG 
Books for Machinists, Tool & Die, Mill- 


wrights, Mechanical Engineering & Ma- 
chine Tool Reconditioning. 


Send name, address, ZIP and 10¢-Today 


MACHINE TOOL PUBLICATIONS 
811-$ Commerce-St. Paul, MN 55101 


information and instruc- | 
tion that can save you 
thousands, or make you 
a fortune! Housewives, 
manufacturers, farmers, 
p handyvmen, home experi- 
a menters, electricians. 
H chemists, neople in 
2 every walk of life, refer 
Ma. Eo to Ilenlev's (daily, In 
this goid.mine of a book, too will | 
find formulas and recipes almost 
everything used in the home. farm, work- 
shop or industry. Discover the trade 
secrets of thousands of commercial prod- 
Ucts—learm new money-savings and ex- 
citing Way of doing things. 
as a dictionary, 


you 
for 


Satisfaction  zunranteecd. 

900 pares hard cover-cloth binding. 
85.95 ppd. 

EMBASSY SALES, Dept. PS-7 

box 67. East Elmhurst. 


only 


N.Y. 11369 


GAINS 13 LBS. IN 14 DAYS 
That's what Al Ehrlich did on the Crash- 
Weight Formula #7 Plan. This pleasant, 
natural method has helped thousands ol 
other underweight men and women gain 
pounds of healthy weight fast. Crash- 
Weight is a super-packed delicious drink 
with 1800 extra calories. Comes in 2 tasty 
flavors: chocolate or vanilla (indicate 
choice). Free 56-page weight-gaining course 
included. 7-day supply $7.50. 14-day 
supply $14.98. Joe Weider, Dept. 100- 
| 129CW, 431-32nd St., Union City, N.J. 
07087. 


When writing to 
advertisers, please 
mention 
Popular Science 


- - - —— — 2 


r 


TW 


lreserved for PUZZLE LOVERS only! 


IE mens | If you are over 18 and have the kind of lively mind that | 
mee 

i x “=<. | loves to solve puzzles, mail this entire ad to us today and | 
| we'll send you a new ballpoint pen plus a big copy of our 

| Puzzle Lovers Newspaper, both FREE to new inquirers. | 
| You'll discover how to cash in on the thousands of dollars | 
; awarded every month to our members. They compete for 

l ; our cash prizes by solving puzzles in the quiet of their | 
| ;, own homes. There is no obligation. Send this ad only if | 
| IN you believe you have the talent to solve puzzles and win 

| bel h the tal I | d wi 

| "A! cash prizes. | 
7 | ems | 
| : Z 18-7 | 

IE", : FJZ iE LOVERS | 
| -—— Box 2, Prince Street Station, New York City, N.Y. 10012} 
| | 
-— | 
| ADDRESS | 

| | 

| CITY — STATE ZIP i 

IOFFER EXPIRES DECEMBER 31, 1969 e MAIL TODAY! 
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POPULAR SCIENCE 


tical, accurate and clear | 


Indispensable | 


| 41st Ave. LIC, 


back, reach for those chromed riser handlebars, 


Lean ‘wa 
get that feel of being in command. That's the Minichopper ! 
a Hot performance combined with a "far out’ look. 


Chromed extended fork and riser 
handlebars, sissy bar, iridescent 
paint, big engine. @ Send 25« for 
brochure or $1 (refundable) for 
packet on entire line. Dept. PSI% 
1775 South First Street, San Jose, 
California 95112. 


SCOUT 


Div. of Bonanza Inds. 
EEE eT 


. UNITED STATES WARTIME 


Lad. ' * J a 
oe 
tm aL 
Patt 
," = * 


A Cherished addition (or beginning) for any col- 
lector that has increased steadily in investment 


25 sets only 1237.50, In Deluxe Brilliant 
Uncirculated condition only $37.50: acta for 
&370.00, Haoandsomely illustrated JIf-page Coin 
Catalog FREE. Add 50r postage. insuranre, 2924: 
no COD. MATT e iri Dent PS.12, 2928- 


HANDBOOK OF 


Knots & Splices 


By Charles E. Gibson... Now tle 
knots for every purpose—useful, i 
ornamental, fun-to-make! Book / 

Hives complete 1-3-5" sketches 
and instructions tor every hitch, 
splice, bend, lashing, sling or 
whipping you'll ever need [for 
boating, cumping, climbing, fish- 
ing, hunting... for patio awnings, 
swings, hammocks, rope renees, | 
"weleome'' mats .. . ornamen- 
tal lamps, vases, bell ropes, key 
chains, buggy whips. cat-o'-nine 
tails, rope  handeutfs, play 


quoits, — 
They're all here «++ over 100 kinds of knots 
and ropework! From the simple square knot 
| to such faney numbers as the Manrope, Stop- 


ete. 


per, Shroud, Crown, Turk's Head and Pine- 
apple knots. Also covers plaiting. braiding, 
much more, “Highly recommended'’- -Library 
Journal. Profusely Illustrated. ORDER NOW! 
$4.95 Postfree@ 10-Day Moncy-Back Guarantee 
EMERSON BOOKS, Inc., Dept. 399-5 
291 West 19 Street, New York, N.Y. 10011 


HOW YOU CAN! 
BECOME RICH! 


FREE! 


Revolutionary New wealth- 
building secrets! You can be- 
come a Money-Making Suc- 
cess ... FAST! Write today 
for your free copy of “How 
To Become Rich”! 


Success International, 


CLASSIFIED ADS $1.75 per word per insertion, payable in 
advance, Mininium ad, 10 words. Advertisers using P.O. Box 
number in ad must furnish complete name & street address 


A-1 CHRISTMAS GIFTS 


HISTORICAL GIFTS! Maps, Ships. Civil 
War Scenes. Generals (North and South). 
Slave Posters, Historical Scenes. REAL 
QUALITY' 300 different prints, hand- 
antiqued to look oid. size 10" x 14", $2.95 
each. Catalog and sample $1.00 refundable. 
Brundage Prints. P.O. Box 9966, Atlanta, 
Georgia 30319. 

FOLDAWAY Tables. Knife Sets, etc. 
Berman's. P.O. Box 116. Toledo, O. 43601. 

NIFTY Kitchen Gadget tosses salads in- 
stantly. Brochure free. Write: Novak. 
18720 Hatteras, Tarzana. California 91356. 


HANDENITTED Aran wool cardigans 
and sweaters for ladies or gentlemen; 
White, fawn. copper, blue. brown, old gold, 
mink, soft moss, gypsy red and green; 
ladies sizes $22.40 post free; gents sizes 
$26.00 post free. Usually $40.00 each. An 
Ideal Christmas Gift, Money refund. Price 
List Free. MacGillivray Weavers, Ben- 
becula, Scotland. 


PSYCHEDELIC Catalog of Psychedelic 


Gifts, Over 60 Pages of Posters. Lighting 
Effects. etc. Send 25c to: Hole In The 
Wall, 6055-S, Lankershim, No. Hollywood, 
Calif. 91606. 


"Partial List 
of Coins in 
Collections: 
PAPA Large Cents 
Finna E agia Cents 
Ir4 oA Head Cents 
Iwo Cents 
Thren Cents 
Liberty LIS TIE 
Shieid Nickels 
Butfaio Nickels 
Hall Dimas 
Barber Dimes 
Seated Liberty 25¢ 


Barbe F 
Seated Quarters 


GIANT SURPRISE ASSORTMENTS Packed 
from collect n5 ongudd.: thousands of rare 
and key co rs up t2 15 ! ,ears nid! Each Grab 
Bag a guaranteed memmen catalog value of 
$4 50 up to $45 70 anif even more No two 
Assortments exactiv ake Only $2.58 each, 
plus 25e postage and handling SPECIAL: 1 


à E Liberty 5 
Bag FREE with orders far 4. (Mas. mum 5 Bags Barber Mais ere 
per Customer) ideal wt for beginner or ad: [| Waking Liberty 50g 
vanced collector! Supplies Limited Order To. Civil War Tokens 
day! Sorry, na CODs Frregr orders $2.00 | Coins of tne World 


more. 


Matt Numiss, P-115, 028-41 A*e.. L.I.C.. N X à 11101 


FREE CATALOG 2000 
JOKES & NOVELTIES 
| E Wie tee ala 2l 
Z . 


entific supplies, hobbies, | 
| looms, magic tricks, joke articles, unusual 
| seeds, gadget timesavers, cameras, optical | 
goods, projectors, movies, lucky jewelry, 
| religious novelties, disguises, musical in-| 
struments, stamps, coins, puzzles, fortune 
tellers, radios, auto & bike accessories, 
| telescopes, magnifiers, compasses, banks, | 
| smokers' gadgets, artists supplies, print- | 


jing sets, engines, motors, shockers, knives, | 


billfolds, sports, books, games, plants, 

pm v7 postcard or this ad. No letter| 
eeded! 

lr YES—1 want FREE Catalog. My Name | 

| & Address Attached or on Envelope 

| Johnson-Smith, Dept. C1112, Detroit 48224| 


Christmas Gifts 


funmakers, planes & i | 
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USE THIS HANDY IND 


TO FIND WHAT YOU WANT 


Advertising Agencies & Services . 
Agents Wanted sie cad rn 
Antiques, Relics & Indian Goods . 
Art Instruction 
Astronautics 


m ë S9 BÀ? 4 à mà B na 1 8 à 4 5 


A ^» W m BOB Ro B OB e c B OB B G3 -» s 


Author's Serviee . 
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Automoblles & Midget Cars .......... 


Auto Supplies & Equipment ..... 
Auto Trailers & Campers 
Aviation 
Batterles, Generators, etc. 
Birds & Animals 
Boats, 
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Inboard & Outbourd Motors . 


Body-Building, Self-Defense Courses ... 


Books & Magazines ... 
Business Opportunities 
Business Services, Information, 
Mailing Liste. jso sredi ee x 
Buy It Wholesale 


B a = = " * * Li Li 
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Camera- & Photo Supplie- 
Cartooning, Sien laintinz 


w a + & 4 C" 
"Wo Bc B oo» me 


Coins & Currency 


W b B kB à - m m m ih à W 


Education & Instruction 
Electrical Supplies & Equipment . 
Electric Trains, Raceways 
Employment Information 

Engines & Motors 


Field Glasses, Toelescope-, 
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CONELEREIN Lupa RsAíECROA QOSOLORIICA X Ud Wlan 
Costume & Gemstone Jewelry ........ 
| TDSEGCEIVER e. 9x87 ax et 
Do.It.XYoursef. |. eaa ramo momo 
Earthworms, Crickets, Frogs .... 
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wmm uw & i 
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Aieres-copes . 


Flowers, Plants & Nursery Supplies .... 


For Inventors 
Formulas, Plans, etc. 
For the Home 
GITER etek ie dod OR LAEDIT 
(Government Surplus 
Hi-Fi, Stereo, Electronics 
Hobbies & Collections 
Home Craftsman 
Household Pets 
Hovercraft 
Hunting & Fishing 


Import-Export 
Inventions Wanted 


Jokes & Novelties 
Loans by Mail .... 


Maric Tricks, Puzzles, ere, 
Minerals & Precious Stones 
Miscellaneous 
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Modelz—ships, Planes, Hoekets ..... 


Moneymaking Opportunities ..... 
Motion Picture & Color Slides 
Motoreycles, Bicycles & Supplies 
Musical Instruments 
Of Interest to Women .........- 
Old Gold, Jewelry Wanted 
JEPHOUNI aso x RU oA ee See n 
Phonograph Records. Tips 

Photo Finishing, Photocopie-. 
TRO yee ele a pee awl saree epee 
Printing, Multigraphing, ete. 
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Printing & Rubber Stamp Outfits ... 


Profitable Occupations 
Radio, Television, Ham Equipment 
Real Estate 
Remailing Services . 
Rubber Stamps & Offee -unnlie- 
Salesmen—Distributors Wanted 
Science & Chemistry . Aa 
Snowmobiles ..-. 
Song Writers 
Special Services 
sSportin: Goods. Guns, 
Fishing Tackle, etc. 
Stamp Collecting 
Tools & Machinery 
Toys & Games 
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Treasure Finders & Geivur Counters, 


Wanted to Buy 
Watches, Clocks—Sales & 
Welding, soldering ... 
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SCIENCE 
MONTHLY 


355 Lexington Ave. 
New York, N. Y. 10017 


for our records. Closing date for February issue (on sale Jan, 
is December 13. No cancellation after December 10th. 
Send copy and remittance O. K. Kelly, Classified Adv, Mgr. 


[ AUTOMOBILES & 
MIDGET CARS 


zu BUILD Dune Buggy under $300. Plans, 
24 ; photos $3.00. Free accessory list. Barrett, 
74 | Box 436, Greenville, Rhode Island 02828. 
io itus iir npa pic aues f 
70 FOR List of antique and unusual cars 
- : that can be purchased send $2.00. Bilbrey's 
3: Autos, Crossville, Tenn. Rl. 
E 
E CARS-Trucks-New. Route 1, Box 48, 


San Juan, Texas 78589. 
2 AUTO SUPPLIES & 
EQUIPMENT 
AUTO Parts for old cars and new. All 


18 makes. Catalogue $1.10. Antique Parts, 
73 | Milwaukee, Wisconsin 53204. 

A-1 

öl CROSLEY.  Foreign-American, Parts. 
59 | Discounts. Accessory Catalog. 616 Burn- 


. side, Inwood, N.Y. 11696. 


. | BODY Shop Hardware. Save 40% to 
25| 60°; ! Factory Outlet Prices! Bolts, Screws. 


bi g 
: =) CI «106 


: |! Clips. Fasteners, Shims. etc. Free Price 
95 Lists, Precision Automotive, 641-A Consti- 
02 ' tution Drive. Aurora, Illinois 60506. 
42 | STOP WHEEL-BALANCING FOREVER 
31: WITH GYROMATICS $6.95 set (2) Post- 
oe . paid. Gyromatics Wheel Balancing Co., 
91 , 1100 Universal Marion Bldg., Jacksonville, 
90 | Fla. 32202. 

I 

33; HYDRAULIC J ack repair Kits. parts and 
a | supplies. Catalog 50c (in coin). Hydraulic 
12 Jack Packing & Tool Co., Inc.. General 
36 . P.O. Box 3, Staten Island, N. Y. 10314. 
5A 1 ——— sess 
40' GAS-OIL HOG???....Smoking??.... 
59° No Pep?. . . . Hard Starting? (Save 
95 | $150-$250) with Motaloy Ring-Valve Job 
49' While driving ($6.50 postpaid). 18 years 
77 | Proven Results!! Continues saving money 
50 | on repairs. gas, oil for 100,000 miles! Ab- 
23 solutely true! (New engines too) . . Noth- 
105 | ing compares! , . . Money-back guaran- 
n | tee. You can't lose! Motaloy, Grantham 
19 | 5. Penn. 17027. 

4 : 
57| 3 AUTO TRAILERS & 
e. CAMPERS 

| z 

106" PICKUP Camper. Trailer or Pickup- 
26 Cover... Build Yourself. Save! Complete 
^0 Plans $3.95 each. Cover plans $2.00. Con- 
27 . version Plans—econoline type van $2.95; 
5*1 passenger bus or delivery van $2.95. Satis- 
"9 faction Guaranteed. Equipment Catalog 
46 $1.00 (refundable). Details 10c. Viking 
^4 Camper Supply. 98-J Glenwood, Minneap- 
aa olis. Minnesota 55403. 
"3 BUILD Your Pickup Camper. Precut 
67 Kits. Blue Prints. Supplies. Literature 25c. 
26 | Comstock Trailers, Dept. 665, Parsons, 
pis Kansas 67357. 

adi : : 
53314 MOTORCYCLES, BICYCLES 

33 & SUPPLIES 
aJ as 

13| BUILD “Popular Mechanics" MINI- 
J38 | BIKE featured June 1967 issue. Detail 
102 | plans, photographs $2.50 refundable. Kits, 
100 | parts. engines: factory discount prices. 
89 | Catalog 25c. Gilliom Mfg.; PSC: St. 
10 | Charles, Missouri 63301. 
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CONVERT Bike to Motorbike—Plans.. 
$2.00. Go-Cart Plans—s2.00. Snowmobile 
Plans . $3.00. Go-Byk Industries, Roth- 
say, Minnesota 56579. 


MOTORCYCLE Turn Signals. Acces- 
sories. Catalog 25c. Houston, PS. Lockport, 
Ilinois 60441. 


4A SNOWMOBILES 


SNOWMOBILES — Factory Direct Prices. 


Save 20°. 7 latest 1970 models. 18-30 HP. 
Free Inspection. Money back guarantee, 
Easy terms. Free catalog. Luger. Dept. 
SA-69, 1300 East Cliff Road, Burnsville, 
Minnesota 55378. 


SNOWMOBILE kits $25. Plans and pho- 


tos $1.00. Information 10c. Compcop, Box 
1267, Redwood City. California 94064, 


5 AVIATION 


HOMEBUILT: Real Enclosed Helicopter. 


24 Pages Ideas. Information. $2.50 Build 


"Executive" Helicopter. Drawings. Speci-. 


fications, $2.00. Helicopter Ore: 
Box P5147. Washington. N.J. 07882 


AVIATION Surplus Big Catalogue 50c 
(Refundable). Box 1TF PS. Spring Grove. 
Penna. 17362. 


BARTLETT Flving Saucer, Amazing ma- 
chine hovers 200 lb. man over land water. 

wered by ordinary lawn mower engine. 
asy to build. Fun to fly. Complete plans. 
kit brochure and photo review $4.00 (air- 
mail return). Write: Herb Bartlett, Box 
3234-B. Scottsdale. Arizona 85257. 

AIRBOAT. Propellers. Engines. Plans, 
Kits. Supplies, Complete Airboats. Out- 
board  Airdrives. Catalog $1.00. Banks- 
TT Box 3301-G. Ft. Worth. Texas 
6105. 


HELICOPTER. One-Man. Portable Kits. 
Plans. Information 10c. Photos and Three- 
view drawings $1.00. Compcop. Box 1267, 
Redwood City, California 94064. 


SA HOVERCRAFT 


AIR CUSHION VEHICLE. ACV-OOX. 
easy to build, up to 50 mph over water. 
land. snow. Hovers any direction. Two air 
cooled engines. Will carry 4 people. Easy 
to read construction plans $10.00. Physics 
Phenomena Research, Box 43, Newport, 
Indiana 47966. 


6 ASTRONAUTICS 


ROCKETS: Real flying — — 
up to 2500 ft. New illustrated catalog 25c. 
Single and multistage kits. cones. engines. 
launchers, trackers. rocket aerial cameras. 
technical information. Fast service. Estes 
RUNS, Dept. 32, Penrose, Colorado 


— 


ROCKETS!! 2000 feet altitude. Powerful 
motors — Kits — Tubes — Cones — Para- 
chutes — Launchers. New Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 
Rush Delivery. Centuri Aerospace, Box 
1988. Phoenix, Arizona 85001. 


SPACE Jewelry Complete List 10c. Space 


Jewelry, P.O. Box 5191, Huntsville, Ala. 


35805. 


LIQUID Rocket Plans $2.98. Solid Fuel 
Rocket Plans $1.50. Amateur Rocket Maga- 
zine 50c. Catalog 25c. Star Space Systems, 
Box 1101. Glendale, California 81208. 


ROCKETS!!! 2000' plus, Single. multi- 
stage kits. Tubes. cones. engines, para- 
chutes. launchers. Same day service. 
Amazing accelerometer kit 51.50. Your 
name worth 550.00. How? Catalog 25c. 
Rocket Supply. River Edge. New Jersey 
07661. 


7 


BOATS, INBOARD & 
OUTBOARD MOTORS 


NEW. used. rebuilt marine motors. 
rine conversions. fittings. 
Stokes Marine Supply. 
water. Michigan 49036. 


Ma- 
Free catalog. 
Dept. 23. Cold- 


FREE catalogue-plans for canoes, kay- 
aks. accessories. Quicksilver. 115 Me- 
Gavock, Nashville. Tennessee 37214. 


! 
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BOAT PLANS, FRAME KITS. 

BOAT KITS. bh ay Pod ca catalog— 
Over 200 top Dye arn the amateur 
builders. New cata og Me Cruisers, 
Runabouts. Deep vee's. Catamarans. Tri- 
Marans. Houseboats. Sailboats from Small 
Sail Fish to 34 ft. motor sailers. large 
selection of inboard and outboard Hy- 
droplanes. Send $1.00 for large new plan 
& kit catalog or $2.00 for catalog plus 
Boat Builder's Guide. Clark Craft Boat 
Company. 16-S Aqua Lane, Tonawanda, 
New York 14150. 


PLANS, Full-Size Patterns, Frame Kits 


with step-by-step instructions specially for 
amateurs. Send $1.00 for new 96 page cata- 
log of over 80 designs. 8' to 36' Sail. Jets. 
Inboards, Outboards, Cruisers, Houseboats. 
Hot Boats. Catamarans, Hydros “plus” 
boat trailers. New “How To Build Boat 
Trailers" book 84.00 ppd. Glen Marine, 
9152 Rosecrans, Bellfiower, Calif. 90706. 


BOAT Kits. Molded Fiberglass. Save 
money—assemble yourself. Factory molded 
sections bond into one-piece craft, 30 mod- 
els—14' to 32’. Cruisers, Runabouts. 
Houseboats. Sailboats. Big line accessories. 
motors. trailers. Easy terms. Free 80 page 
catalog. Luger. Dept. AC-69, 1300 East 


cum Road, Burnsville. Minnesota 55378. 


FREE Catalog . . . Gray inboard, in- 
board-outboard marine engines... £gaso- 
line, diesel, Graymarine Corporation. Cold- 
water, Michigan 49036 or Berkeley, Cali- 
fornia 94710. 


BIG Discounts ... Conversion Kits... 
Marine Engines... Manifolds... Trans- 
missions . . . Outdrives . , . Free Bro- 
chure. Star Marine, Berkeley, Calif. 94710. 


NEW 1969 MRHeeh and Other Out- 
boards . 9 Electric $288 . 
18 $338 . . . . 40 Electric $558 
55 electric $768 . . All Sizes, Litera- 
ture 50c. Electra Marine, 1427 Broadway. 
Brooklyn, New York 11221. 


FIBERGLASS, Resin Foam. Brass, 
bronze screws. Prepaid, no tax. Boat plans 
Catalog 25c. Stiles, 11-8 Mantua Hts.. New 
Jersey 08051. 


"BUILD BRIGAND 27—ferroconcrete 


sloop; study plan $5,. full plans $135. 
Wood Marine, PS1269, Box 175, West Hill, 
Ontario, Canada.” 

RACE Boat Plans. Eits, Hardware. 
Hvdros, SKs. Runabouts, Inboard and 
Outboard. Catalog of 24 models. 50c. 
Champion Boats. P.O. Box 9215-B. Long 


Beach. Calif. 90810. 


MARINE or ‘Travel Trailer discount 
equipment; catalogs $1.25/$1.50 (refund- 
able $10 order). Walters Marine Supply 
Inc., 2620 Deepwood Drive. 
Delaware 19803. 


Wilmington, 


250 PLANS, some kits. Catalogs. Power- 
boat, large $1.25. condensed. 60c. Sail- 
boat 40c. Marinecraft, Box 181-P, Bright- 
on, Mass. 02135. 


ICE Boat and Sail Boat Kits for N.N. 
Penguin, OK Dingy, Blue-Jay, Windmill, 
Snipe, Lightning, Thunderbird, Free Color 
Folder. Taft Marine Corp.. 63615 39th 
Avenue. N.E.. Minneapolis. Minn. 55421. 


8 BATTERIES, 
GENERATORS, ETC. 


11 DO-IT-YOURSELF 


WATER!! Drill Your Own Weil the 


. easy, economical way With Amazing New 


Invention, Save 75%. Free information. 
DeepRock Drilling Company. Opelika. Ala- 
bama 36801. 


—— —— — — — —ÓMÀ————— ——— 


RELOAD Ammunition - Save - Complete 
instruction Manual $3.50. All brands & 
calibers. Special prices on sets $27.50 up, 
Dies $7.50 up. Prepaid 48 States, N. A. 
Guns. 10220 Florida Blvd., Baton Rouge. 
Louisiana 70815. 


Bm es m 


^ BURGLAR-Fire Alarm Supplies and In- 
formation. Free Catalog, Protecto Alarm 
Sales, Box 357, Birch Run, Michigan 48415. 


hie ii ee araba. a e ak ra 


FREE List. 120 Do-It-Yourself Books. 
Shiffiers, 2412 Boissevain, Richmond, Vir- 
ginia 23229. 


STOP Car Theft! Install secret switch. 
Instructions 50c. Karloc, 944 Hawk Arve., 
Sacramento. California 95814. 


12 HOME CRAFTSMAN 
FOUNDRYETTE 2400 F. 1!» to 48 lb. 

capacity, Circular 10c, Kansas City Spe- 

cialties, Box 193. Middleton. Wis. 53562. 


— FREE: New 136 page handicraft catalog. 
Supreme Handicrafts, Box 395-PS, Sioux 
Falls. South Dakota 57101, 


WOODWORKING Catalog and Manual 
25c. Plus free ''101 Project Ideas.” World's 
most beautiful veneers, lumber. plywood! 
Wood finishing, upholstery supplies. Cane, 
Lamp parts. Furniture hardware, Animal 
Whittling blocks. 2,000 workshop products. 


Constantine 2053-T, Eastchester Koad, 
Bronx 10461. 
CABINETMAKING Made easy and, 


"How To Make Formica Counter Tops.'' 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs. 126-L 
Seventh North, Hopkins, Minnesota 55343. 
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"GETTING Started in Stained Glass," 


25c. Wittemore, Box  2065X, Hanover, 
Mass. 02339. 
MAKE your own fine picture frames 


with our beautiful mouldings and amaz- 
ing Clampless Assembly Method. Terrific 


| savings! We show how. Free proof, par- 


HYDRAULIC Jack Repairing Manual | 


$3.00. C.O.D. accepted, Bayerco, 938 Betty 
Avenue, Neenah, Wisconsin 54956. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment 


And 


Supplies. Send $2. Refundable. For For- | 


mulas, Equipment Guide. Operation Data 
And Catalog. HBS Equipment Division. 
Dept. NT. 3543 East 16th, Los Angeles. 
California 90023. 


APPLIANCE — Lamp parts. Wholesale 
catalogue 25c. Seco. 109 South 20th Street, 
Birmingham, Alabama 35233. 


10 WELDING, SOLDERING 


WELDERS 110 /220, 
553.50. Morris, 1070 Inner, 
' New York 12303. 


150 Amperes 
Schenectady, 


ticulars. Japs, 126-LM Seventh North, 


Hopkins, Minnesota 55343. 


HEADQUARTERS For Swiss Musical 
Movements, Catalog, Tune Lists 50c. Wal- 
ters, 207-PS French, Utica. N. Y. 13502. 


13 TOOLS & MACHINERY 


MICROMETERS — Indicators — Rods— 
Lathes— Accessories, Campbell, 1424 Bar- 
clay, Springfield. Ohio 45505. 


SMALL Foundry Furnaces, Supplies. 
Free Literature. Pyramid Co., 3736 South 


ith. Avenue, Phoenix, Arizona 85041. 


14 ENGINES & MOTORS 


OPERATE Three Phase Motors from sin- 
gle phase. Plans $2.00. Donald Howell, 
Barnesville, Ohio 43713. 


REWIND car generator for 110 V.A. C. 
power plant. Plans $2.00. E. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


PLANS to operate three jhase motor on 
single phase, Send two dollars now to Ar- 
calloy Metals Supply Co., P.O. Box 334, 


Livermore, Calif. 94550. 


18 CAMERAS & PHOTO 
SUPPLIES 


POLAROID owners, now at photo deal- 
ers, Rhedan Instant Copier $8.95, duplex 
photo adapter save film. 16 exposures on 8 
exp. pack $ $2.00, Reducton Copier 8"xi0" 
to 314"x4!4,". Rhedan, P.O, Box 42, Bridge- 
port. "Conn. , 06601. 


FREE Price List! Cameras, film, flash- 
bulbs. Merit Photo Supply. 4878 Lanker- 
sheim Blvd. 76, North Hollywood. Cali- 
fornia 91601, 


19 MOTION PICTURE & 
COLOR SLIDES 


FREE! 64-page catalog, 8-16mm film, 
supplies. processing equipment. Superior, 
442-448 N. Wells. Chicago, Illinois 60610. 


SPACE-Nature- Underwater slides. Sam- 


_ple slide 25c. free catalog. IMRE. Box 608, 


Dana Point, California 92629. 


175-FOOT 8MM, PREVUE MOVIE... 
Only $1.99. See Laurel & Hardy. Chaplin. 
Fairbanks, up em Cops, Gish, Pickford. 
Chaney z medy, drama. adventure, 
history from the silents! Taste the fun of 
great movies right at home! Order today 
... Specify standard or Super 8. Free cata- 
log. Blackhawk Films, 701 Eastin-Phelan 
Bldg.. Davenport, Iowa 52808. 


35MM. COLOR gT SAMPLER .. 
20 “best” 2" x 7. $1.00. Free catalog 
Hundreds of sets . travel, circus. wild- 
life. flowers, railroads, war, etc. Order to- 
day. Blackhawk Films, 702 Eastin-Phelan 
Bldg.. Davenport, Iowa 52808. 


FREE Catalogues. 5.000 8-16MM Films. 
International-S Films, Greenvale. N.Y. 


16MM SOUND-Projectors. Films. New. 
Used for Sale. Free Catalog. Nationa! 
Cinema, 333 W. 57th 5t., New York City. 
New York 10018. 


lémm SOUND Features And Shorts. 
Bedner. 5300 So. Talman, Chicago 60632. 


35MM COLOR Slides, 10.671 individiat- 

Sold. Described Encyvclopedia-Catalog 

10c. Wolfe Worldwide. Dept. 16-129, Los 
Angeles, California 90025. 


UNUSUAL movie supplies. Free circular. 
Esoh, 47th Holly, Kansas City, Mo. 64112. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


MOON PHOTOGRAPHS by our Astro- 
nauts. Actual color photographs of fine 
quality, not paper prints. Free price list. 
HISTORICAL PHOTOGRAPHS. P.O. Box 
6577, Bakersfield. California 93306. 


21 HOBBIES & 
COLLECTIONS 


COLLECT Military Miniatures, 500 mod- 
els. Catalog 50c. Bussler, Box 107-E, Wol- 
laston. Massachusetts 02170. 

FREE German Regulation Medal! Send 
50c postage, handling, as catalog. Iron 
Cross with ribbon $1.50. S. Collar De- 
vice 50c. Insignias, Box JiS. Rockaway, 
New York 11694. 


MODEL RAILROADING — The finest 


‘Mid-States Scientific, 7053 N. 


altitude with powerful 


ning Crystal Blossoms. Splendorous. 


hobby. 25c brings packet informative ma- 


terial NMRA. Box 1328 (C), Sta. C. Can- 
ton. Ohio 44708. 


FREE Pricelist. Worldwide Seashells. 
Box 13288, Tampa, Florida 33611. Book $1. 
23 MINERALS & 

PRECIOUS STONES 
EARTH Science Rockhound Magazine 


Subscription $2.50. Sample 35c. Box 550- 
PS, Downers Grove, Illinois 60515. 


GOLD 10 Small nuggete panned from 
Oregon Streams $1.00. Robert Brandt. 
Sweethome, Oregon 97386. 


23A COSTUME AND 
GEMSTONE JEWELRY 


“MAKE PROFESSIONAL JEWELRY” 
for Gifts, Fun or Profit. Send 25c for in- 
structive picture catalog of jewelry parts, 
semi-precious stones, rhinestones, beads 
plus “HOW TO" section, Everything vou 
need from start to finish. "No special 
skills required.'' Sy Schweitzer & Co.. Inc.. 
Box 71, Gedney Station. White 
Plains, New York 10605, Dept. P 


12 POLISH Gem stones of the world. 
name and locations. educational. $1.00. 
Empire Gems, Trinidad, California 95570. 

PABULITE GEM RINGS. Yinmrenston 
Christmas gift. Save to 50. Lifetime 
guarantee. Free Brochure-Fantabulous-P- 
12. Box 71, Shirley, N.Y. 11967. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


COLLECTOR'S ITEM: 1908 Sears cata- 
log. Perfect replica. 20.000 items. Ideal 
Christmas gift. only $6.95. Shopper's Fair, 
1025 Bristow, Belleville, Illinois 62221. 


i 


DOLLS, Colorful. Elegantly Hand Made , 
by Indians of Andes, South America. Lim- 
ited Supply. 4” high-$2.95 pair, CASA IM- 
PORTA-DORA, P.O. Box 15067, Denver, 
Colorado 80215. 


25 FORMULAS, 


PLANS, ETC. 


ANY Formula $3.00. Catalog— Manufac- | 


turing Treatise 10c. H. Belfort, 192 N. 


Clark, Chicago 60601. 


26 SCIENCE & CHEMISTRY 


^ ROCKETS: Real Aying models—flights 
up to 2500 ft. New illustrated catalog 25c. 
Single and multistage kits, cones, engines, 
launchers. trackers. rocket aerial cameras. 
technical information. Fast service, Estes 
Industries. Dept. 6. Penrose, Colorado 
81240. 


CHEMICALS. ADD«ratus for Schools, 
Private Labs, etc. 40 page Catalog 35c. 
Sheard. Columbus. Wisconsin 53925. 


FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 
log 35c. Chemicals, Apparatus. Biology, 


cago. Ill. 
ROCKETS!! 


Flving models—2000 feet 
motors. | 
Cones, Parachutes, Launchers. Igniters. 
Exciting new Catalog—rocket data—dia- 
grams—25c, Fast Delivery, Centuri Aero- 
space, Box 1988. Phoenix. Arizona 85001. 


MOON FLOWERS—Grow 


En- 
Patented, $1.00. 


chanting Beauty, New! 
New York 


DEP.-8, Box 3563, Rochester, 
14609. Details. —— mari 


GIANT Chemistry, — Biology 
Catalog, 35c. Electric Motor Kit. $1.00. 


Xercon, 8542 Oglesby, Chicago, — Ill. 60617. 


TESLA Steam Turbine 200 H.P.. 9.000 
RPM. Build !, size model for under $20.00. 
$3.00 brings complete, Fan Industries, Box 
1544. St. Paul, Minn. 55119. 


FUSE-—3,32" Diameter, Waterproof. 25 


Feet $1.00—125 Feet $4.00 Postpaid. Flying 
Saucers, Hot Air Balloons, Cannons, Books, 
Taxidermy, More. 
Enterprises, Box 650. Hudson, Mich. 49247. 


CHEMICALS. | 
Glassware. Catalog 50c, 
Minerals. P.O. Box 631, 
fornia 92373. edge 


“NEW FANTASTIC SCIENCES" 
“LASERS,” "Masers," Chemistry, Elec- 
tronics. Snooper Scope. Fiving Saucers— 
All New for 1970-1971. Real-And Models! 
Anti-Gravity, Atomic Energy, Computers, 


Laboratory Apparatus, 
refundable. K.N 
Redlands, 


p^ 
P 
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THERMITE! Formulas - Experiments. 
' Melt Toughest Steel, $1.00. Kenrus-T. Box 
158-S, Staten Island, New York 10309. 


LABORATORY Supplies at Discount 
Prices. Catalog 35c. Deluxe Scientific; 
Manitowoc, Wisconsin 54220. 


SCIENCE Fair Booklet-Experiments. In- 
formation, Suggestions — $1.00. Hagenow 


Laboratories; Manitowoc, Wisconsin 54220. 


CASTINGS, endcaps, lowest prices, fast- 


est service anywhere. Underwater fuse 360 


Clark, Chi- | 


Tubes, - 


i town, 
Award Win- | 


. Catalogue-35c. 


inches $1.00. Weingart's Book $8.50. Cata- 
log 35c; with samples 50c plus details on 
two "free bonus" offers. Bilton, River 
Edge. New Jersey 07661. 

SEARCHING For Economically Priced 
Chemicals and Conversion Charts With 
Catalogue-35c. Starr Scientific: Manito- 
woc. Wisconsin 54220. 


CATALOGUE of ver-ry interesting prod- 
ucts 25c. Things that go boom. things 
that zo zoom, and things that make mon- 
ev! EKenrus-C. Box 1585, Staten Island, 
New York 10309. 
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UNDERWATER Fuse 50" Plus Catalog 
$1.00, Samples 50c. Arwel, Box 236 PS, 
Hasbrouck Heights, N.J. 07604, 


TINY-Rockets from ordinary aper 
soda straws, blast in smoke and flame, 
nearly out of sight! Copyrighted instruc- 
tions $1.00. Microrockets, RR 2N, Hagers- 
indiana 47246. 


pila jimmie sla m 


SEARCHING For Economically Priced 
Laboratory Supplies? Elements charts and 
Hagenow Laboratories: 
Wisconsin 54220. 


COMPLETE catalog 20c. postpaid. alice 
ratory Sales, Box 161-8, Brighton. Mass. 
02135. 

POWDERS only, Bangor-powder. smoke- 
bomb stink-bomb powders, volcano pow- 
ders. send 25c for complete catalog. Ecco, 


Manitowoc, 


. Box 189, Northvale, New Jersey 07647. 


P 
27 
Free Catalog. Zeller ` 


PLASTICS 


CASTOLITE Liquid Plastic pours like 
water and hardens like glass without heat. 


. Clear. Colors. Embed real flowers, butter- 
- flies, photos, coins, Also new molding for- 


Cali- ` 


mulas for perfect reproductions. Illustrat- 
ed booklet shows HOW. Send 25c—Dept. 
9 102P. CASTOLITE: Woodstock, Illinois 


` 60098. 


Simple Radar. Sonic Transmitters. Space | 
Radio. UFO's. Many More—! All New 
Catalog only 25c Postpaid. The United 


, Chemistry. Physics. 


—— a — — 


Science Federation, Green Cove Springs, 
Fla. 32043. 


ILLUSTRATED Catalog: Dhemistry: 


mineralogy. biology 25c. Tracey Labora- 


tories. Evanston, Illinois 60204. 


FREE Chemical Resistant Polyethylene 
Gloves with catalog. Chemicals, Biologi- 
cals. Apparatus. Microscopes, Minerals, 
Fossils. Telescopes and Books. New Illus- 
trated Catalog only 35c. Dover Scientific 
Company. Box : HOU, Long Island City, 


— FROM The Depths ‘of the Pacific Ovean- 


geologic samples diiferent types. loca- 


tions with ifie descriptions. refer- 
ences $4.98. OCEANOGRAPHER, Box 
11182. Honolulu. Hawaii 56814. 

FREE rocket sent with catalog, 50c. 


Scientific, B886 Melvin, Livonia, Michigan 
48154. — — 


CHEMICALS and apparatus for indus- 
trial, analytical and private laboratories. 
Catalog 50c. Dept. M-26. Biological Supply 
Co., 1176 Mt. Hope Ave., Rochester, New 
York 14620. 


SAVE! 


Quality Scientific Supplies — 
Biology. Mineralogy 
(Money Back Guaranteed)—Catalog 35c 
(Refundable)—Dale Hawkins, 24146 Na- 
ranjas. South Laguna, California 92677. 


00 ONE Minute time delav fuses! $1.00. 


1 
240-$2.00, 700-$5.00. Use with rockets, ex- 
eriments. etc. Kenrus-F, Box 1585. Staten 
sland, N. Y. 10309. 


free list. Herbert Luft, Box 91, Bayside. 
New York 11364, 


ASTRONOMICAL Books, Star—Atlas, 
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PLASTIC Craft Kits—Supplies. New. en- 
larged catalog—50c, (refundable). Special- 
ty Products, Dept, 6. 731 Brooks Road, 
Muskegon, N Mich igan 4 49442, 

PLASTIC Embedders, Jewelry Workers. 
We have everything. Moulds, Findings. 
New Catalog 25c. David Co., 861 Broad 
St.. Dept. P. Providence, R. I. 02907. 


31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


CARNIVOROUS (Insectivorous) Plants. 
28 kinds. Illustrated catalog. 25c. Peter 
Pauls, Canandaigua, N. Y. 14424. 


32 REAL ESTATE 


GOVERNMENT Lands... Low as $1.00 
Acre. Millions Acres! For ''Exclusive Copy- 
righted Report'' . . . plus "Land Opportu- 
nity Digest” listing lands available 
throughout U.S., send $1.00. Satisfaction 
Guaranteed! Land Disposal, Box 9091-EL, 
Washington, D.C. 20003. 


FREE CATALOG! Giant Fall-Holidays 
edition! Over 4.000 properties described, 
pictured--Land, Farms, Homes. Businesses 
—Recreation. Retirement, Selected Best 
thruout the U.S.! 69 Years' service. 515 
Offices. 40 states Coast to Coast, Mailed 
FREE from the World's Largest! STROUT 
REALTY, 60-ZB E, 42nd St. NY. NY 
10017; 7-ZB S. Dearborn. Chicago. 
60603; 521-ZB E. Green. Pasadena, Cal. 
0 : 


CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises still available— 
$20.00 plus $6.50 Taxes yearly. Maps, pic- 
tures. $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario. Canada. 


$1 ACRE--Canadian Border — hundreds 
' campsites, 


islands, 

from tax authorities. 
photographs mailed. Register, 
110 Church Street. Toronto 1, 
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farmlands, directly 
(Non-profit) Lists, 
Room 11, 
Canada. 


CANADIAN Vacation Lands; Full price | 


$385.00. 40 acres. $10 month. Sritable cot- 
tage sites, hunting, 


flshing, investment. 
Free information. Land Corporation 
Xie Bathurst, Downsview, Ontario. 
anata. 


LAND!!! Easy terms less than bank 
rates. Northwest Timbered Acreages as 
low as $950 Total Price. 5-10-20-40 Acres. 
For people who love the land—A tract of 
Recreation Lard to have for Your very 
own! In Northern Idaho and Northeastern 
bier ie iret and Western Montana. In the 
heart of lakes and big game country. All 
covered with growing timber. Access and 
Title insurance with each tract. This is 
select Jand with natural beauty, recrea- 


tional and investment values, Plan for the | 


future and retirement recreation, We have 
tracts of many tvpes and sizes from which 
you can choose, including beautiful North- 
west Waterfront property. Your inspec- 
tion is welcomed. Write us for free list, 
maps and complete information. Write to: 
Dept. WC, Reforestation, Inc., P.O. Box 
8146. Spokane, Wash. 99203. 


THE Only ‘‘No-Risk Land Purchase Plan” 
in America—10 year money-back guaran- 
tee on any Vacation, Retirement or In- 
vestment homesite in Boiling Spring Lakes 
—the multi-million dollar, 14.000-acre de- 
velopment on the Carolina Coast. All fa- 
cilities, electricity. roads, motel, golf 
course, country club. already in. Private 
ocean beach. 50 fresh water lakes. 13-acre 
homesites as low as $700.00 cash price; 
Hn down, $7.70 monthly for 120 months, 
ncluding interest at an annual percentage 
rate of 6°:. Write for free literature. Dept. 
2.5, Boiling Spring Lakes. North Carolina 
28481. (Not offered to residents of Cali- 
fornia, Florida, New York.) 


GET your FREE copy of NEW SPRING 
catalog; late Real Estate bargains, 
Off The Press! SAFE-BUY REAL ESTATE, 
P.O. Box 589-PS, Little Rock, Ark. 72203. 
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232-PAGE FALL-WINTER real estate 
catalog. All types property, coast to coast! 
UNITED FARM AGENCY. 612-PS West 
47th St., Kansas City, Mo. 64112. 


45,000,000 ACRES valuable eai e 
Lana stil available. Some for $1.00 per 
Buy. Lease, or Homestead free. 
1970 report send $1.00. GOVERNMENT 
LAND. Box 7895S. York. Penna. 11405. 


FISHING Boat and Motor included with 
our beautiful wooded 1 acre Ranchette lo- 
cated in Florida's lake and citrus area. 
Ful price only $1995, Easy terms availa- 


ble. Will send plat and color photos. Write 
Gary Morse, Rainbow Acres, P.O. Box 
369, Miami, Florida. 

(ADO555B). 


VACATION Lands: Canada; $1.00 acre. 
Free information. Tax Corp., Box 560-D, 
Westmount, Montreal 215. 


BUY CANADA ...£10... 10 ACRES 

THOUSANDS of Tax Sale properties di- 
rect from government authorities. Atlan- 
tic to Pacific. Good roads. Near border. 
Sensational investment gains. Lake front- 
age. Hunian Fishing.  Corcage® ku 
researched lists. Ma Photos. 
REAU, 16 Quinby Dust Thistletown, 
Ontario. 


LIST of 400 Business Opportunities or 
500 Acreages Farm Ranches $2.00 each. 
1.000 address labels $1.00. Boettger. Real- 
tor, Box 3400, Calgary 41. Canada. 


33 SPORTING GOODS, 


FISHING TACKLE, ETC. 
FREE ... Wholesale Catalog, Beads, 


Spinners. Lure Parts, Sinker Molds. Jigs. 
Reels. Finnysports (PE) Toledo, Ohio 


43614. 
Book-Free 170 
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FISHERMAN'S Dream 
pages Sweetest pocket-size catalog ever. 
It-Yourself stuff galore: Net Making. 
Roti Building, Sinker Casting, Worm 
Moulding, Fly Tying. Fish Smoking. Bait 
lure components-Everything! Latest 
tackle 'n gadgets. Netcraft Co., Box 5510, 
Toledo, Ohio 43613. 


FREE 1969 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle. Archery. 
Hunting and Camping Equipment--Thou- 
sands of items. Cabelas’ Inc., Dept. R. 
Sidney, Nebr. 69162. 


FANTASTIC KNIFE, It sticks every- 
time. The patented Cobra throwing knife, 
$2.00 PPD, Cobra Co.. Box 6302, Glendale, 
Calif. 91204. 


206 | POPULAR SCIENCE 


Just | 


|, ies, Motorcycles, Airplanes, Boats. 


36 HOUSEHOLD PETS 


LIVE  Seahorses, marine specimens 
aquarium supplies. Illustrated catalog 15c. 
Marine, Box 248-307, Dania, Florida 33004. 


FLYING Squirrel Booklets $1.00. Flving 
A ETHIS Box 144, Miamisburg. Ohio 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
lan. Free details. White's Rabbitry, Mt. 
ernon, Ohio 43050. 


MAKE Big Money raising Chinchillas, 
Rabbits, Guinea Pigs for us. Catalog—25c. 
Keeney Brothers, New Freedom, Pa, 17349. 


EARN $10,000 Yearly Raising Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c coin. American Angora 
Company, Malta 1, Montana 59538. 


39 EARTHWORMS, 
CRICKETS, FROGS 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hil, Texas 75104. 


MAKE Money Growing Fishworms. Out- 
standing new breed. Large size, tough, 
hardy. Plenty of Action. Fish can't resist. 
Free Information, Fain's Hatchery-21, Ed- 
ison, Georgia 31746. 


FREE Literature—We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780, 


40 HUNTING & FISHING 
INFORMATION 


LIVE Traps for animal, bird. fish. Free | 
catalog. Mustang-NC76, Box 10880, Hous- 
ton, Texas 77018. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
scopes, Binoculars, etc. Jaegers. 691G 
Merrick Road, Lynbrook, New York. 


SCIENCE Bargains! Lenses, Telescopes, 
Binoculars, Microscopes, Kits. Parts. War 
Surplus. Send $1.50 for beginners’ 10 lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalogue 
CN. Edmund petente Co.. 300 Edscorp 
Bldg., Barrington, N.J. 08007. 


BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
uest Catalog. Koyu, 3860 Crenshaw 

, Los Angeles, California 90008. 


MICROSCOPE objectives, reflecting. 
100%. 1.35 N. A.. many new features, 
$29.50 up. Request literature. Power Genie, 
P.O. Box 872, Lancaster, Pa. 17604. 


TELESCOPES (Reflectors) complete kits, 
other accessories, request free literature: 
Criterion Manufacturing. Dept. PS2, Hart- 
ford, Connecticut 06101. 


43 GOVERNMENT SURPLUS 


1969 SURPLUS Army. Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel, 707 Junior Ter- 
race, Dept. 9-M. Chicago. Illinois 60613. 

JEEPS From—$52.50, Typewriters From 
—$4.15. Cars From—s831.50. WM Talk: 

ypi- 
cal “As Is" Bid Bargains From Uncle 
Sam. Tremendous Variety, Exciting Free 
List. Write: Enterprises, Box 402-547, Ja- 
maica, New York 11430. 

JEEPS Typically From $53.90... . Trucks 
From $78.40 . . Airplanes. Typewriters, 
Boats, Clothing, Camping. Sporting, Pho- 
tographic. Electronics Equipment. Wide 
Variety, Condition. 100,000 Bid Bargains 
Direct From Government Nationwide. 
Complete Sales Directory and Surplus 
Catalog $1.00 (Deductible First $10.00 Or- 
der). Surplus Service, Box 820-B, Holland, 
Michigan 49423. 


GOVERNMENT Surplus — How And 
Where To Buy in Your Area. Send $1.00 To 
Surplus Information PS, Headquarters 


| Building. Washington, D.C. 20036. 
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JEEP and Gov't. Surplus Buying Manu- 
al (Jeeps Pictured) 50c. Surplus Bargain 
Catalogue 50c. Both $1. Bargain Surplus, 
Box 789PS. York, Penna, 17405. 


FREE Jeep buying information when 
you send 50c for 1970 Gov't Surplus Bar- 
gain Catalogue. Surplus. Box i1PSTF, 
Spring Grove, Penna. 17362. 


45 BODY-BUILDING, SELF- 
DEFENSE COURSES 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 
an Gaucho, Box 8309-56, 


POWERFUL Muscles Fast! Free bro- 
chure, Universal Bodybuilding. Box 4327-B 
Northeastern, Dearborn, Michigan 48126. 


KARATE—complete instructions, Illus- 
trated, only $1.25. Bales Co., 650-PS, Met- 
calf, Escondido, California 92025. 

JUDO-KARATE catalog free, E.C. Sales, 
Box 621-SA, South Bound Brook, New 
Jersey 08805. 


CATALOGUE-$1.00 Every Book, Movie, 
Costume, Teargas. Death-Touch, Poison- 
Hand, Toughening-Machines; GungFu 
where Men Act, think. fight like Animals. 
Karate, Judo, Persian. Indian Secret 
Weapons. Orient East Fighting Chains and 
Blades, 3577 West Lyndale, Chicago, Illi- 
nois 60647. 


46 


PROFITABLE 
OCCUPATIONS 


FREE Book ‘999 Successful Little- 
Known Businesses." Work home! Plym- 
outh-35-P, Brooklyn, New York 11218. 


HOW to Make Money Writing Short 
Paragraphs, Information Free, Barrett, 
ME C-86-X2, 6216 N. Clark, Chicago 


FREE catalogs, Repalr air conditioning 
refrigeration. Tools, supplies, full instruc- 
tions. Doolin, 2016 Canton, Dallas, Texas 
15201. 

FREE Literature — Make Big Money 
Fishworms and Crickets. Carter 
., Plains, Georgia 31780. 


SHARPEN-Scissors, pinkers. 
sive equipment, supplies, 
hawk, Sheldahl, Iowa 50243. 


47 BOOKS & MAGAZINES 


PAPERBACK Catalogue. ATO Pages, 15, - 
000 titles, subject indexed. $1.00 credited 
toward order, New York Book, 4 V West 
43rd Street, New York 10036. 


SEND $1.00 for a FASCINATING List 
of OCCULT Books to the Aquarian Age. 
Dept. 4, 74 Winthrop Street, Cambridge, 
Massachusetts 02138. 


Farm- 


Inexpen- 
tools. Black- 


BACK Date Magazines! Send Needs. 
Midtown, Box 917-PS, Maywood, New Jer- 
sey 07607. 


NATIONAL Geographic Magazine, 1888- 
1967. any issue. Buxbaum, Box 465-P5, 
Wilmington, Delaware 19899. 
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DON'T WAIT—send for FREE list of 
helpful books. Barber's. 3302 Batavia 7PS, 
Baltimore. Maryland 21214. 


FREE Catalog! Sophisticated, Illustrat- 
ed Books, Magazines! May's, Box 15170, 
New Orleans 70115. 


BACK Issues — Thousands, List 50c. 
Kelley, 65 California, Hempstead, New 
York 11550. 

BOOKS, [ sema Opportunities, Self- 
improvement, How-to. Entertainment, 
Others. Free lists. Val-U-House, 17 Wilton 
Terrace, Verona, New Jersey 07044. 


NEW 1970 booklet on computer oriented 
facts and techniques covering dice. black- 
jack, roulette, Send $2.95 check or money 
order to: FACTS & TECHNIQUES ASSOC, 

O. Box 1677, Glendale, Arizona 85301. 


ADULT Pictures. Books, Illustrated Cat- 
alogue 25c, Refundable. MacLeans, Box 


: 103. Toronto 8, Canada 


43 TOYS & GAMES 
KITES, Kits. Plans. Delightful Book- 


let. 25c. Kyte House. Box 145A, Richard- | 


son. Texas 75080. 


49 JOKES & NOVELTIES 
FREE! World's Leading Catalog 2000 
Novelties, Jokes. Tricks. Scientific Gadg- 


ets. Hobbies, Johnson-Smith, D-192 De- 


troit. Michi gan 48224. 


,FREE CATALOG of Novelties. 
Toys. etc. Order from TAM ENTER- 
PRISES. P.O. Box 66551. Los Angeles, 
Calif ornia 90066. 


— ADULT Novelty Catalog; state age— 
$1.00 Scientific, 8886 Melvin, Livonia, 
Michigan 48154. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 
WORLD's finest professional 


Joker Novelties, Giant illustrated catalog 
10c. Top Hat, Evanston. Illinois 60202. 


BE A Magician! Two booklets explaining 


sixtv-eight tricks plus large professional 
catalog. $1.00. Magic. Inc.. 5080 Lincoln. 
Chicago. Illinois 60625. 


CATALOG #26. 175 pages. 25c, (1.500- 
399 tricks, jokes. novelties), Elbee 7408-J, 
San Antonio. Texas 78207. 


FREE Trick. Magic magazine and cata- 
log—25c. Magic & Fun. Box 9-PS. New 
York. N.Y. 10022. nube ian 


COMPLETELY illustrated 84 Page Cata- 
logs. 25c. Manhattan Magic, Box 334-5, 
N.X.C. 11. 


RUBBER DOLLAR. magic-joke catalog. 
10c. SPOTLITE, 901s McAdoo, Little Rock. 
Arkansas ' 7220. 
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SENSATIONAL Houdini milkcan, 
Straight Jacket Handcuff, Escapes Magi- 
cian's apparatus. Complete catalog, send 
dime. Heaney Famous Magician, Oshkosh, 
Wisconsin 54901. 


500 TRICKS. Douglas famous ‘Magic 
Catalog. only 10c, Better Magic for pocket. 
club, stage. Fastest mail service. Douglas 
Magicland. Dept. 12. Dallas. Texas 75221. 


MAGIC Catalog. World's finest. 3000 


tricks (340) pages $2.50. Beginners. ama- - 


teurs, professionals. Kanter's, P-200 South 
13th St.. Philadelphia. Pe Pennsylvania. 19105. 


NEW Mysto Magic Deck 15 Tricks. Send 
$1.00. Ace Magic. Box 329, Evanston, Illi- 
nois 60204, 


51 COINS & CURRENCY 


LINCOLNS: 2 22 "'S'" including 195585, 
$1.60. 26 1909-1939, $1.60. 10 “S” Jeffer- 
sons, $1.60. 10 “S” Roosevelts (19465- 
1955S complete), $3.25. All different. All 
four $7.75. Silver Dollars $2.45 each. Price 
list 10c. Robert Harris, 2373G Pruneridge, 
Santa Clara. California 95050. 


50 MIXED "''S" cents, includes uncircu- 
lated 1955S. new 1968S. 1969S. Only $1.95. 
Banas. Box 820G, Cupertino, California 
95014. 


UNCIRCULATED $20.00 Wildcat Bank 


notes, of early 1800's. Confederate $5.00 : 
or $10.00 notes. $3.00 each pdd. Coins and : 


Currency. Inc., 29 So. 18th St., Phila.. 
Penna. 19103. 
INDIANHEAD Cents, V-Nickels. eight 


different $1.98. Pricelists. Edel's, Carlyle. 


Illinois 62231. 


SILVER Dollars-Three Different Dates 
$10.00. Shultz, Salt Lake. Utah 84110. 


IU list. Send 25c. Village Coin Shop. 
Dept. C. Plaistow. N.H .03865. 


GENUINE coins from 40 Countries. 
Mostly uncirculated. $2.00. Hindley. Box 
708, Aurora, Illinois 60507. 


LINCOLNS: 10 different before 1930. 
25c. Bedrin, 1100A Northeast 125th, North 
Miami, Fla. 33161. 


SCARCE Date Jefferson Nickels. All 
V.G, Satisfaction Guaranteed.  1942D- 
1949S-1950-50c Each. 
"5c Each. 1939S-$1.25: 1938D-$1.65: 19385- 
$3.25; 1939D-$5.00; 1950D-$14.50. Dates 
Not Listed 20c Each. Bryson Inc., 612B 
White, Toledo, Ohio 43605. 


Special- : 


BUY Coins Cheap! List 10c (refund- 
able), Economy Sales. Mansfield, Massa- 
chusetts 02048. 


100 INDIAN and Lincoln Cents 1930's 
and older $5.00. 40 Well Mixed Buffalo 
Nickels $5.00, 40 Mixed Silver War Nickels 
E Wesly Rood, West Union 3, Iowa 


GIVE 1969 Brilliant, Uncirculated. Ca- 
nadian, Year Set—5 coins—$4.50 U.S. Ed 
Olding, Box 123, Windsor, Ontario, Canada. 


LINCOLNS: 21 different. uncirculated 
$1.00. Nayko. 174-01F Jewel, Flushing. 
New York 11365, 


FREE Bargain Lists xi g 35 Different 
Brilliant uncirculated Lincolns Plus Two 
Free Albums (86.95 Value) Special . . 
$3.50: Ten Indianheads $2.75: Five V- 


| Nickels $1.50; Silver Dollars $2. 25 each. 


magic | 


1943D-19515-1955- . 


Pac ificoin. Box 274- S. Downey. Calif. 90240. 


1852-1882 “50c CALIFORNIA Gold 
Pieces" 24K Gold Plated. One .65c, Seven 
different $3.75. 25 Assorted $10.50. Heri- 
tage Society of America, 422 Washington 
Building. Washington. D.C. 20005. Guar- 
anteed! (MM) 


GOLD COINS of the World, Beautiful 
low prices. Plus thousands of United 
States Coins. Free price list. Please send 
long.  airmail envelope.  self-addressed 
stamped. kon Center, Box 22171-5, 


San 
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Cents to 
Nickel 25c. 


COOMPLETE U.S. Coin List: 
Silver Dollars 10c with 69S 


Schultheis, Box 151 S. New Hyde Park, 
New York 11040. 

40 PAGE U. S. and Canada illustrated 
coin list 10c. Stoney. 260 Washington, 


- Boston, Massachusetts 02108. 


52 
U.S. 


STAMP COLLECTING 


Mint Specials! Flag Set Complete. 
$1.00: lc. 2c. 3c Famous Americans (21 
different). $1.00. Free list. Brooks. 2601 
Avenue '"U'' Brooklyn. 


ing Burundi, Guinee. Mali. Rwanda. Toga. 
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ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at 1c each. mount- 
ed in Scott order. Bullot Philatelics, 6815 
Bay Parkway. Brooklvn, New York 11204. 


Gorliz. Box 1915CS. Naples. Florida 33940. 


1500 FOREIGN $1.00; 5000 $3.00; 9000 


$5.00. 5.000 U.S.A.. Contains airs, dues. 
19th Century. presidentials. revenues, high 
values, etc. $3.00. 300 pre-1939 U.S.A. com- 
memoratives $2.00. 200 pre-1926 USA 
$1.00; 700 $3.00: 3000 $12.00. No approvals. 


Meyers, 5321 Fleming. Richmond, Calif. 


WOW!! 110 All Different Germany 10c. 
Commemoratives. Airmails. High Values. 
Big catalog. bargain lists. Also. fine 
stamps from our approval service, which 
vou may return without purchases and 
cancel service at any time. Jamestown 
Vo i Dept. A129PS, Jamestown, N.Y. 


FREE Packet List. EKucher, 
Cleveland Avenue. Colonia. N.J. 07067. 


FREE First Day Cover. Approvals; Gall, 
Box 96PS. Coopersburg. Pa. 18036. 


RARE Old U.S.. Famous Americans. 
Flags, Commemoratives on approval. Gift 
with approval purchase. 10c handling. 
Metropolitan Stamps, Box 312PNC. Jack- 
son Heights. New York 11372. 


500 DIFFERENT Stamps $1.00 with ap- 
provals. Smith, 508U Brooks. College Sta- 
tion, Texas 77840. 


500 STAMPS 25c. Approvals. Eric’s, Box 
1444. Kitchener. Ont.. Canada. 


50 DIFFERENT U.S. commemoratives, 
10c, Approvals. Cambridge, Box 2311, 
Heath, Ohio 43055. 


= SENSATIONAL Clearance. Forty Differ- 
ent Packets $1.00. No approvals. Norge, 
Ho-Ho-Kus. N.J. 07423. 
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^ BEGINNERS—All stamps 2c each. Le- 


New York 11229. 
NEW African Stamp Collection—includ- 


and others. 10c with approvals. Clark 
Stamps. Dept. No. 58B. Muskegon. Michi- : 
gan 49444. 


RUSSIA High-Value Collection. 32 dif- 
ferent Russia- some over 50 years old! 
Commemoratives. Czarist Issues. Airmails. 
Catalog price $2.99 Special Get-Ac- 
quainted Offer—all for only 10c! H. E. 
Harris, Dept. GG-6. Boston. Mass, 02117. 


GIANT Stamp Collection including: As- 
tronauts. Satellites, Moonrockets, Boy 
Scout issue, complete U.N. Set. recent 
Olympic and Spore issues from many 
countries. ete.. 


 FREE!! Be we Prai Pais ter —New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & B.N.A. stamps. packets. albums, 


tourneau. 30 Burton, New Haven, Con- 


necticut 06515. 
45 


E DIFFERENT U.S. Airmails 25c. 
Different $1.00. Free pricelist. Eberling. 
105 Franklin Avenue. Staten Island. New 
York 10301. 


500 DIFFERENT Worldwide $1.00! Ross, 
320 Rockland Road. Wayne. Penna. 19087. 


FREE! Triangles. Scout. 25 others. Ap- 


provals, Cambridge. Box 2311, Heath, 
Ohio 43055, _ E 
BETTER. Grab Bags—35 cents. Mac's 


Stamps, Route 1, Box 345, Severn, Mary- 


land 21144. 


14 DIFFERENT Confederate facsimilies 
10c. Approvals. Gordon Davison, Henni- 
ker, New Hampshire 03242. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps. 51 Chestnut, 


: Mansfield, Ohio 44903. 


accessories and supplies. Also. fine stamps - 


from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept. 
E129PS. Jamestown. N.Y. 14701. 


ABSOLUTELY Free 25 different United . 


States Commemoratives When Requesting 
United States Approvals. K & B. Box 70. 
Brooklyn. New York 11223. ee 

NUDES set (4)—-Unusual Approvals 10c. 
Atlas, Plainfield. Racine, Wisconsin, 


UNITED States commemorative collec- 
tion containing 33 different— 10c. prov- 
als. White. 516-W Avenue L, Brook yn 30, 
New York. 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Onlv 
25c. Approvals included. Willett Co.. Box 
338-Y. Yorktown Heights. N. Y. 10598. 


A MEDLIUE LIMES. ege cem 


ONE Pound Value Geo, VI Bermuda. 
Plus 100 worldwide—10c, 


approvals. Ste- | 


vens. Box 105B. Homecrest Sta.. Brooklyn, : 


New York 11229. 
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50 YEARS Old, fifteen different United 


States. over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn. New 
York 11230. 


225 STAMPS FOR ONLY 10c! Airmails. i 


Pictorials: stamps from strange countries - 


cataloging up to 25c each! Plus unusual 
stamps to examine. Buy any or none. re- 
turn balance. cancel service anytime. 


MYSTIC STAMP CO., Camden 55, New. 


York 13316. 


.N.YX. 


50 50 DIFFERENT United States Com- 
memoratives, only 10c. Approvals Includ- 
ida ane Box 547, North Miami, Flor- 

a 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps. Box 1592, 
Mansfield, Ohio 44907. 


FREE! Two Beautiful Multi-Colored 
Complete Mint Sets. Approvals. Hamilton, 
1246 Pratt. Chicago OC-12. Illinois 60626. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego, 
California 92105. 


SURPRISE Collection! Exotic mint 
British Colonials. absolutely free with ap- 
provals. Viking. Great Neck 5. N.Y. 


500 DIFFERENT Worldwide Beauties 
25c. Approvals, Stamps. Box 41555, Tulsa. 
Oklahoma 74 74104. 


FREE Mi Mint Set. Approvals accompany. 
Mintco. Box 22092, Memphis. Tenn. 38122. 


"GORGEOUS" Sets Free, uest Ap- 
provals. Martell, Box 421, Westerly, Rhode 


Islan d 0289 l. 


RARE Stamp Free! Also new packet 
Aden to Urundi. with Kennedy. Triangles, 
Space. Sports. Ships. Dogs. Cats, Reptiles, 
Plus others. All Free. Send 10c for mailing. 
Empire Stamp Co.. Dept. 2, Toronto, 
Canada. 

SOUVENIR Sheets. Czechoslovakia 1937 
Plus Japan 1947 plus Yugoslavia Set. 35c 
pepe Kingman, 65 Page, Yonkers, 
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GREAT Gift—$5.00 buys peany, — 
Day. Bateman. Lakewood. N.J. 


FREE Surprise collection sent with ap- 
provas, Jay, 1784 Union, San Francisco, 


2.000.000 STAMPS 150 Countries, 
Each. Belden, Box 4175, Dearborn, Michi" 
gan 48126. 


MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC. Box 
6000-PS, San Francisco, California 94101. 


| 


RUSSIA 25 Different Beauties. 10c Ap- 


provals. J. Nutt, Box 357, Penn Yan 3, 
New York 14527. 


500 DIFFERENT Worldwide Beauties 
25c. Approvals. Stamps, Box 4155S, Tulsa, 
Oklahoma 74104. 


_ NUDE Painting Set. Amazing Trade-In 
Exchange Plans. Approvals. 25c. Stam 
Club Unlimited. Box 5332-PS3, Inglew 
California 90310. 


UNITED SLATER 


1000 S Mixed 


Le a al io i MN 


"8 DIFFERENT Paintings. 10c. Ap- 
rovals. Allman. Box 368G, North Little 
ock. Arkansas 12115. I zd 


FREE! 25 Worldwide. Approvals. Elco, 
12-14 John. Orangeville, Ontario. Canada. 


EXCHANGE. Send 100-200 different 
stamps with 25c. Receive diflerent. John 
Patterson. Lancaster, Ni New York 14086. 


MYSTERY bag stamp collection only 
10c..Hill Co., Defiance. Ohio 43512. m 


U.S. Bargain; 50 different 10c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, Maine 04043. 


14.000 DIFFERENT! Amazing new plan 
builds your collection systematically. 
Country by Country. Only 50c weekly, 
Ware. Monroe 70, Connecticut 06468. _ 


U.S. APPROVALS. Low prices. Eagle, 
2221 Romine Ave.. Pittsburgh, Pa. 15226. 


125-WONDERLAND Collection, Paint- 
Rockets, Triangles. 10c With Ap- 
rovals. Dealing. Box 185, Long Lake, 
rinnesota 55356. 


RUSSIAN Space Collection 
Russian UTOVAM, Snedco, 


N.J. 07463 


252 DIFFERENT U.S. commemoratives 
with approvals. $1.00. Carstamps. 12 Mock- 
ingbir ird Lane, Fort Smith, Arkansas 72901. 


10c, with 
Waldwick, 


ABSOLUTELY Free — 100 Different [ SN. 


Worldwide. Approvals. Iannuzzi, Box 


76241-PS, Los Angeles 90005. 


"50 different Canada, 10c with approvals. 
Oroszky. P.O. Box 1, Sarnia, Ontario, 
Canada. 


50 ASIA Beauties, 10c. Approvals, Louis 
Arpin. Phillipsburg, Quebec. Canada, 


WORLD'S Largest Stamp 25c. Gift set. 
worldwide approvals included. Daufeldt- | 
PS. Atalissa, Iowa 52720. 


TEN Different Nudes. 20c. Approvals. 
Stamp Farm, 2813. Oxford. Wis. 53952. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


TUBES, Radio & TV! Free List. 
Cornell, 4217-S University. San Diego 5. 
California. me" 


SUPER Distance AM Broadcast Recep- 
tion. “Music Magnet'' kit $2.95. Informa- 
tion 25c. Rand Laboratories, Winthrop, 
Maine 04364. 


TRANSISTORIZED converter kit—Re- 


ceive police, fire. aircraft etcetera 30-60 
or 100-200 Megahertz. With instructions. 
Meshna, North Reading, Mass. 01864, 


HEAR Police.Fire Radio Dispatchers 


from home. car. Catalogs show receivers: 
exclusive official directories of ‘‘confiden- 
tial" frequencies, callsigns. Send stamp. 
Communications, Box 56-PS, Commack, 
New York 11725. 


55 HI-FI, STEREO, 
ELECTRONICS 
SLEEP-LEARNING Kits—endless tapes, 
timers, complete outfits. Catalog free. 
SLRA, Box 24-SB, Olympia, Washington, 
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| for a FREE subscription also. Olson Elec- 


7 


=. = 


West Belmont. Chicago 60641. 


TAPE recorders, Hi-Fi components. GUITAR Making Books. Imported 
Sleep Learning Equipment. tapes. Unusual | Woods, Supplies, po Catalog 25c. 
Values. Free Catalog. Dressner, 1523A | GUITAR CENTER, Box 15444, Tulsa. 
York. Tpke., New Hyde Park 1, New | | Oklahoma 74115. 

or — -- 


. GUITAR. Banjo Making, books. plans, 
AMAZING Discounts on famous brand | wood, necks, tools. List 25c. Wildwood. 510 
high fidelity stereo components. No small, East llth Street. New York. N.Y. 10009. 

vonder ^W we pore "n nee ae n ————————M——— 
ords each year since rite. Arkay “SWISS ^ 
Electronics, 1028-04 Commonwealth, Bos- E o E “Spielman, 131 West 42nd., 
ton. Mass. 02215. New York 10036' 


HOME Radio-Television Course. Free | 
Literature. Progressive Edu.. Department 
119A. Hewlett. New York 11557. 


REPAIR Television Tuners: Free Tricks. 
Bocek, Box 833, Redding. California 98001. 


LIE DETECTOR for fun and entertain- | 
ment. Transistorized. Guaranteed. $16.95 | 
postpaid. CUNNINGHAM NUTRONIKS, 
Box 4456. Minneapolis, Minnesota 55421. 


FREE—FREE—FREE 
FREE—FREE—FREE—FREE 


REBUILD A Player Piano! Details from 
Vestal Press. Vestal B. New York 13850. 


GUITARS, Chord organs, drums, cor- 
nets, trombones, trumpets. Famous brands. 
Wholesale! Free catalogs. Mention instru- 
ment. Write: National Wholesale Musical 
Instrument Company, Dept. PS12, Box 23, 
Orrville. Ohio 44667. 


| PROFESSIONAL 674 Watt Amplifiers. 
| Guitars, Free Wholesale Catalog. Carvin 
| SM, Escondido. California 92025. 


GUITARISTS—Busy? 5 minutes weekly 


| 
SEND E or our core one year sub- | 
scription son ectronics' ps hg | 5 
yale packed greet —unheard of gow. | advanced. Bam XU d Beginner: 
ow prices rand name speakers 
changers, tubes, tools, stereo amplifiers. | oun San Rafael, California 94902. — — — — Cal fornia 94902. 


| tuners. CB and other values. Credit plan 
available. If vou have a friend interested 


| FLUTES FLUTES, Play music in your home. Play 
in electronics. send his name and address E 
| 


xU 
N. 


music in your home. 
L. Gardner Co. 120 Liberty St.. 
N, Y. 10006. 


tronics, 528 S. Forge St., Akron, O. 44308. 

ELECTRONIC kits — amplifiers — pre- 
amplifiers — psychedelic strobe lights— 
metal detectors—color organs—digital in- 
struments—guitar amplifiers. etc. Free 
Catalog. SWTPC. Box PS 16297, San An- 
tonio, Texas 78216. 


30°; DISCOUNTS any Name Brand Mu- 
sical Instruments. Write for low price. 
Freeport Music, 127 Sunrise Highway, 
Freeport, New York 11520. 


38 SONG WRITERS 


POEMS set to music. Songs recorded. 
Send poems. songs. Crown Music. 49-P 
| West 32. New York 10001. 


56 PHONOGRAPH RECORDS, 
TAPES 


DISCOUNTS on all LP's. Free details. 


Citadel Record Club, Symphonette Square. | alties. Weiss Music Company, 1472-PS 
Dept. 3. Larchmont, New York 10538. Broadway, New York, New York 10036. 
FREE Catalogues. 3000 hard to find un- FREE Song Selling Information. Peer- 


usual records, Rose's. 300 Chelsea. Louis- 
ville, Ky. 40207. 


GOSPEL Music-News sheet on new re- 


less Music Publications, Box 193-P, Bloom- 
field, Connecticut 06002. 


«DEMOS''—Organ, Others. Stamp for 


leases, write Contone., Box 5303A, Pasa- | details. ‘‘DEmos’’, Box 11067-PSA-Omaha. 
| dena, California 91107. Nebraska 68111. 

“ALBUMS”, Our Specialty, Most Any- | POEMS, songs wanted for new song hits 
thing. Stamp brings details, "Record | and recordings by America's most popular 
ea S 11067-PSA, Omaha. Nebras- | studio. Tin Pan Alley, 1650-PS Broadway. 


————————— m amm mM e a o —ȘĖÁ 


New York 10019. 


OLDIES 45 RPM Original Hits. Over 
4000 Available. Catalog 25c. C & S Record | 
Sales. Box 197, Wampsville. N.Y. 13163. 


57 MUSICAL INSTRUMENTS 
VIOLIN 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records by top 
Nashville artists. Write: Globe. 420 Broad, 
| Nashville. Tennessee 37203. 


59 IMPORT - EXPORT 


COMPACT FIRE ALARM—plug into 
wall socket. sleep safer. $9.95, PARKERS. 
P.O. Box 830. Pittsfield. Mass. 01201. 


60 BUSINESS 
OPPORTUNITIES 


EARN $60.00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vestment. Send stamp, American, Excel- 
sior Springs. Mo. 64024. 


and Gultar makers—send for 
latest Free Catalogue of woods & acces- 
sories. International Violin PS9 414 East 
Baltimore St.. Baltimore 2. Md. 


50^.. Famous makes. Easiest terms. Trades 
Free discount 
5535-P | 


accepted. Free home trial. 


catalog. Accordion Corporation. 


EXCELSIOR. Accordions 
fiers. Save 50⁄7. Buy Direct, Factory Dis- 
tributor. Terms, Trades. Free Catalog. 
Excelsior, 3147 North Luna, Chicago 60641. 


and  Ampli- 


$75.00 THOUSAND, Home Addressing! 
Longhand. Typew riter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348-TG, Clearwater, Florida 33517. 


Lo TT 


ACCORDIONS and Amplifiers! Save to 
i 


HANDMADE Guitars — Classical. Fla- 
menco. Dobro tvpe. Martin. Gibson. Wood. | 
tools, books. The Guitar. 4668 Hollywood 
Blvd.. Holly wood 90027. 

| 


GUITARS, MANDOLINS. BANJOS, Com- 
plete stock of Gibson Martin guitars, FREE 
100 page catalogue parts and accessories. 

New York discount prices. 
portage, handling. Eddie Bell 
W. 49th. New York 10019. 


MAKE $75.00 daily distributing tools to 
service stations. Free Plan. Inka. 2405 
Crocker, Houston, Texas T7006. 


VENDING Machine Catalog. Rake, 523 
PS Spring Garden, Phila., Pa. 19123. 


Guitars. 20 : ; 

| erii hale ! Mail om ee pe a 

WHOLESALE. All Instruments. Catalog. | B@tionally famous expert reveals how to 

Instruments, 406 E. 189th St., Bronx. New | tier trae cond PUEDEN MOIS ut panen: 

York 10458. closes free advertising proñtable products. 

Malico, 1554 Sepulveda, Dept. C289C, Los 
Angeles 90025. 


FREE Discount Catalog. Save on every- 
thing you need. Globe Music. 3522 Church 
Avenue, Brooklyn, New York 11203. 


BUILD Custom Cases at home for profit. 
Get orders by mail. We supply materials. 
instruction—everything. Free Home Busi- 
ness Details. CCSC, 695-CSL Hayvenhurst 
Avenue, Van Nuys. California 91406. 


LEARN Banjo-5-string Bluegrass. No 
music, Makes learning easy, Free details. 
Blaylock, Box 25-D. Marietta. Ga. 30060. 


$100.00 WEEKLY spare room. Raise red- 
worms odorless. Soilless way. Charlie Mor- 


gan. Box 116-C, Bushnell. Florida 33513. 


EARN Money raising fishworms for us. 
IUE Oakhaven-43, Cedar Hill, 


WORLD'S Biggest Wholesale Supply. 


| $2.58 profits immediately! 
; tion! Rush name on postcard 


i 


Texas : 


Buy from 10.001 U.S.A.. European, Japa- . 
nese and Hong Kong Wholesalers. Many : 


below wholesale! Have your own imprinted 


Catalogs. Free Details. Bargainhunters |. 
Opportunities, Box 730-B. Holland. Michi- 
gan 49424. 


IMPORT-Export op ortunity. profitable 
world-wide, mail-orde business from 
home. without capital: 
We ship proven plan. for no risk examina- 
tion, Experience unnecessary. Free details. 
Mellinger, Dept. C289C. Los Angeles 90025. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, 
Pennsylvania. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details, Associates. Box 
136- B. Holland. Michigan 49423. 


FREE "Franchise Profit Letter'' tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports. PS- 
528. 333 N. Michigan. Chicago 6l 60601. 

Successful. Little- 


FREE Book ‘'999"’ 
Work Home! Plym- 


known Businesses."’ 

outh-352P. Brooklyn, New York 11218. 
OPERATE Restaurant. Free booklet re- 

veals profitable plan. Write: 

Business School, pept. FC129. 1920 Sunny- 

side. Chicago. Illinois 60640. 


MAKE 2 to 3 times your cost wholesaling 
1001 products. Gifts, Mail Order Special- 
ties. Toys. Novelties. Carded Merchandise 

. , Guaranteed lowest below wholesale 
prices. Free home business details. SMC 
Cal. 91406. Hayvenhurst Avenue, Van Nuys. 
a 


ESTABLISH Profitable Catalog Mail- 
order Business. Everything furnished. 
Free details, Vikari's, Box 1312PSL, Salt 
Lake City, Utah 84110. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears. holes disap- 
pear from clothing. fabrics. Steady year 
round demand from cleaners, laundries. 


ES 


homes. 
ard, Chicago 60626. 


VACUUM Plastic Molding & Liquid 
Plastic Casting . . At Home! Make 
hundreds of full 3-D plastic products, Big 
profit in spare time. Facts. Nationwide 
Plastics. Dept. LK, 4140 Eagle Rock Blvd., 
Los Angeles, Calif. 90065. 


BIG Money—imaking new ütenseless do- 
nuts in kitchen. Everything furnished. Sell 
stores. Free recipes, Summers Ray. 
Seca, Minnesota 56093. 


MAIL Baby Cátülogá. imiprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsilanti. 
Michigan 48197. 

I MADE $40.000.00 Year by Mailorder! 
Helped others make money! Start with 
$10.00—Free Proof! Torrey. Box 318-F 
Ypsilanti, Michigan 43197. 


INSTALL Burglar — without pre- 


vious experience or costly equipment. Big 
profit. Free details. Nasco, 11071 Massa- 


Box 1360-SA. Erie, , Amazing Profits. 


Details Free. Fabricon. 1535 How- : 


er travel abroad. : 


Restaurant . 


P452. Brooklyn. New York 11218. 


INSTANT Money! Plastics are the wave 
of the future. Big Profits now! At Home! 
Spare Time! Materials costing llc bring 
Free informa- 
to: Warner, 
1512 Jarvis, Dept. CL-3-D, Chicago, Illi- 


nois 60626. 


æ — — 


SIMPLE. Easy way to enter mail order. ` 


Earn $12.000 year up. Stamp for details. 
Emptage. 1033-PS S.W. 53rd. Oklahoma 
City. Oklahoma 13109. 

SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment-—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance, Write today— We'll 
send vour sure-fire selling kit by ee 
mail. Dept. PX1269. Superior Match Co.. 
1530 S. Greenwood, Chicago. Illinois 60619. 


VENDING Machines-.No Selling. Oper- 
ate a Route of Coin Machines and Earn 
32-page Catalog Free. 
Parkway Machine Corporation. 715 PSB 
Ensor Street. Baltimore 2. Maryland. 


——— 


PERFECT husband-wife business, Learn 
Upholstery at home. Make $10 in an hour. 
Buy-repair-sell] for even bigger profits. 
Kits. tools. included. Free Booklet. Uphol- 
sterv Institute. Dept. 5311-129. Little Falls. 
New Jersey 07424. 


NEW!! $250.00 westie If vou have some 
spare time. Successful mailorder program. 
Write-DeLang, Box 16037 PS, Portland, 
Oregon 97233. 

FREE Book “Money MonevMonev .. 
How to Make it in Mail Order." Plymouth- 


PREPARE Tax Returns Policeman 
Albert Myers made $2000 his very first 
season. Train at home. VA Approved. Na- 
tional Tax School, Monsey. 1MB. New 
York 10952. 


— m 


MAKE Monev Growing Fishworms, Out- 


its. Free Literature. Fain's Hatcherv-52. 
Edison. Georgia 31746. 


e m a IM 


"999 Successful. Little- 
Work home. SBI-3. 


FREE Book 
Known Businesses'', 
Kerrville, Texas 78028. 


MAILORDER! . . $200 Week Up, No In- 
ventory. Free catalog-Proof! Tayco, 528- 
PSB Sharon. Stockton. Calif, 95205. 


MAILORDER ... 1007; Profit! No in- 
ventory! Free brochure. "Tory Company, 
Dept. 602PS, Bayonne, N.J. 07002. 

FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains, Georgia 31780. 


mul m mon — a 


- CONCRETE Facts: Highly profitable 
home business. Experience russes d 
Unlimited unique pottery designs easily 
made without moulds. Birdbaths, foun- 
tains. wishing-wells. benches, etc. Chemi- 
cal coloring formulas, marbleglazing. Free 
illustrated brochure. Hollywood Cement- 
craft. 602 Athens Street, Altadena. Cali- 
fornia 91001. 

MAIL Baby Catalogs, Imprint, To New 
Mothers. Big Profits! Details $1.00. Kref- 
ski. 609 Lee. Plymouth, Penna. 18651. 


ŘE = 


MAILORDER Book publisher 
dealers. Wonderful ‘‘drop-ship"’ proposi- 
tion, Sample imprint circulars free. Neil 
H. Tasker. Shamokin, Pennsylvania 17872. 


wants 


LU ue — MÀ — di 


MAKE. Sell magnetic car signs. Write 
PS- 1834 Edgeland, Louisville, Ky. 40204. 


HUNDREDS fantastic buys. Toys. card- 
ed specialties. close-outs. Guaranteed low- 
est prices. New samples monthly. Proved 
home business plan. Write Specialty Prod- 
ucts. 11136B Chandler, North Hollywood 


, 91601 


: standing new breed produces greater prof- . 


MAIL Order — sell Books - — part. full | 


time — fascinating profitable — details 
— Jobre. Box 27, Great Neck, N.Y. 11023. 


-— AE 


-— - —— 


'" plified mail bookkeeping. Immediate in- 


— r 


Wa- ` 


= 


chusetts, Dept. C269C, Los Angeles 90025. i 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rock-bottom prices. Closeouts, bankrupts. 


Dropshi merchandise. Automobiles. 
Worldwide imports. Hongkong clothes. 
Free details. International Buyers. Box 


16386-P52. Portland, Oregon 97233. 


OUR "Never Undersold'" guarantee en- | 


ables you to offer Toys-Novelties. Watches, 
Clocks. Binoculars. Hats. Premium. Plush, 
Etc. At unbelievable profits. Specialty 
"Wholesale Products Co., 11136 Chandler 
Blvd.. Dept. PS-12. No. Hollywood. Cali- 
fornia 91601. 


MAIL-ORDER, Imprntad Catalogs. No 
Inventory Required. Write Sample-Meth- 
ods, 156-FD. Lafayette Hill. Pa. 19444. 


come—easy! Auditax, 34741D, Los An- 


geles 90034. 

I MADE $17. 000. ON ONE DEAL 
YOU Can Too! Complete Information. 
United Box 6284-B. Marietta. Ga. 30060. 


—— a M li 


— — — Án — 


I GROSSED OVER ONE MILLION 
DOLLARS year selling by mail. So can 


$70 WEEKLY— Home spare time. Sim- | 


LEARN Mouevinakine Methods. Monthly 
Newsletter. Moneymaker Reports. 1405 Lo- 
cust. EB-0612. Philadelphia, Pa. 19102. 


== 


BOOKKEEPERS Earn $1000.00 Month. 
Operate Bookkeeping Tax Service. Details 
free. Universal. Box 664-P, Springfield. 
Missouri 65001. 


HOMEWORKERS Needed. Earn $100 
month. Part-time. Complete plan $1.00. 
Guaranteed, Tinker, Box 1673, Pompano, 
Florida. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. 
. Labon. Box 54386—PSD—Los Angeles, 


' California 90054. 


MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary. Free De- 


' tails. Wooderd, Bridgewater. Mass. 02324. 


vou. at home! Send $2 for success book : 
ZPS. Wayne Johnson. 880 SW 60th Ave- -> 


nue. Ft. Lauderdale. Florida 33314. 


— —— — LJ 


BAIL Bonding Agents Needed. $10. 000. 00 
To $50.000.00 Annual. Complete Details. 


George J. Gallagher. A-Ohio Bonding — 
Desk  -2. 7101 Lake Avenue, Elyria. 
Ohio 44035. 


n i —— — — — ou — 
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PIANO Turdng learned — üt home. 
Tremendous field! Musical knowledge un- 
necessary. GI approved. Information free. 
Empire School. Box 321. Miami. Fla. 33145. 

HOMEWORK. mailing circulars! 
details! Cam Company. Dept. 
Verona. N.J. 01044. 


[od 


Free 


HOW To Prepare Your Own Mailorder ! 


Catalog for pennies... without merchan- 
dise investment! Free Catalog! Obie. 5711- 
PD-láth, Brooklyn. New York 11219. 


HOW To Get $500 To $2,000.000 Capital. 


155-YP. , 
. Collection Agency. Continental, 


——Ó 


$60.00 DAY. Manufacturing concrete 
posts. Blocks. Mold Equipment Catalog 
$1.00 refundable. Carlane. ute One. Box 
106- T. Rapid City, South Dakota 57701. 


1001 SUCCESSFUL Business's Free In- 
formation, Bilmar, Box 20142, Minne- 
apolis, Minnesota 55420. 


CLIP Short Newspaper paragraphs, Up 
to $10 each. Details Free. Foster, Box 272- 


_ P12. Brooklyn, New York 11235. 


Loans. Start a business. Pay debts. Free > 


details. Counselor- 3. Kerrville. Tex. 18028. 


——— -— =- =e 


— = 


—— 


BOOKS, on Mailorder. Free Literature, 
Earl's, 121-E Melrose. Findlay. Ohio 45840. 


So 2 ALL 


Lll n 


ADDRESSERS And  Mailers needed. 
Send Stamp for information. Lindbloom 
Sales. 3636 Petero. CUicape 60645. 


——— 


250°; PLUS Profit! Sell America's low- 
est cost fire, burglar alarms. No installa- 
tion required, 10 second demonstration 
clinches sales fast. easy. Write todav: free 
details. Watchdog Alarms-DT. Williams- 
burg. Ohio 45176. 


MONEYMAKING PUBLICATIONS and 
directories. Samples and list 25c. CRICK- 
ETT. Box 527, Ardmore. Penna, 19003. 


EARN More than many professional 
men! $1000 monthly operating mail order 
Box 2023- 
B. Des Moines. Iowa 50310. 


$20.00 POSSIBLE each fact, filler sup- 
plied, Details free. Write. Novak, 18720 
Hatteras, Tarzana, California 91356. 


100077 PROFIT Bronzing Shoes. Free In- 
formation. N.B.C.. Box 11069-PS. Kansas 
City. 64119. 


$1000 MONTHLY. Machine $15.00. De- 
tails Free. Homecraft. 2350 W47, Denver. 


; Colorado 80211. 


PROVEN Formula boosts income sub- 
stantially! No "schemes''-''plans''! Free. 
Convincing Literature. Enterprises, Box 
3412-PN, Shreveport. Louisiana 71103. 


LEGALLY -Trained Americans wanted! 
World's greatest P $1000 for 
greater proposition. rnsteen. DuQuoin. 
Illinois 62832. 

DECEMBER 
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AFTSMEN! Operate Own DRAFTING 
SERVICE: Ful. Fart ‘aime: Experience 
Unnecessary: Free Details: Roberts Com- 

any, 1741 Circle Road, Baltimore, Mary- 
and 21204. 


SELL $2.50 Item for $1.00. Get repeat 
orders too! Cost you 15c, $1.00 brings 
sample, instructions bv First Class Mail. 
Hurry!!! Digest, Postbox 863-5, Long 
Beach, New York 11561. 


MAILORDER Selling: what, where, 
how? Details: Doorbar-PS. 3364 North 
di 35th Street, Fort Lauderdale, Flori- 
a 343308. 


BECEWITH School of Mail Order— 
Learn at home—Properly! Free catalogue. 
515 Route 46. Fairfield. N.J. 07006. 


61 MONEYMAKING 
OPPORTUNITIES 
 HOMEWORE, mailing circulars, Free 
details! Cam Company, Dept. 155-ER, 


Verona, New Jersey 07044. 


MONEY—SPARETIME OPPORTUNITY 
PANELISTS AT HOME WANTED BY 
NEW YORE RESEARCHER 

LEADING Research Firm seeking peo- 
ple to furnish honest opinions by mail 
from home. Pays cash for all opinions 
rendered, Clients’ products supplied at no 
cost. For Information write: Research 88y, 
Mineola, New York 11501, Dept. CF-24. 

CLIP Newspaper items. $1.00-$5,00 each. 
Details free. Waiter, Box 1360-5. Erie. Pa. 


c — — — ————— 


56 ACTIVE Franchise Opportunities 
available all over USA, Brochure details 
66 Franchise chances for you to have your 
own business tied with successful National 
Companies. Send name, address to W. 
Stewart, 1085 Walnut. Des Plaines, Illi- 
nois 60016. 


FREE copy of world's leading contest 
magazine! Write: Prizewinner, Box 11569. 
St. Petersburg, Fla. 33733. 


ART TALENT? Make money right. away, 
Course may not be necessary, Free bro- 
chure. Famous American Studios. OM. 
spring Park. Minnesota 55384. 


MAKE $12.00 Profit each dozen assem- 
bling Belts, Details Free. (Stamp appre- 
ciated.) Redikut's-4Al, Richland Center, 
Wisconsin 53581. 


FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time. Send name. age, for 5 months 
free subscription, Opportunity Magazine. 
1460 Hancock Center, Dept. 18-MM, Chi- 
cago 60611. 


HOW TO GET RICH!!! Free '"Money- 
making Brochure''! Success International. 
Box 2447-B, Livonia, Mich. 48151. 


MAKE Money At Home... Addressing 
and mailing our sales letters! Everything 
furnished! Smith, Box 2469-PS, Newark. 
New Jersey 07114. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
while extra income. Write to sell. right 
away. Send for free facts. Barrett, Dept. 
C-86-X1, 6216 No. Clark. Chicago 60628. 


OVER $16.50 an hour. Spare time at 
home! Rubber Stamp industry needs small 
manufacturers. We furnish all equipment 
and know-how! Particulars free! Write: 
Roberts. 1512 Jarvis, Room CR-3-D, Chi- 
cago. Ill. 60626. 


SPARE Time Cash — Sell Advertising 
Book Matches—every business a prospect— 
ho investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance. Write today—We'l] 
send your sure-fire selling kit by return 
mail. Dept. PA1269. Superior Match Co., 
1530 S. Greenwood, Chicago. Illinois 60609. 


LEARN To Fix Typewriters. Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 in one hour, Learn at 
home in spare time. Industry Approved 
course. Facts free. Send name. Tvpewriter 
Repair School, Dept. 3311-129, Little Falls. 
New Jersey 07424. 
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FREE Book ‘‘MoneyMoneyMoney . .. 
How to Make it in Mail Order." Plym- 
outh-P45. Brooklyn. New York 11218. 


NEED Money? Learn Watch Repairing 
at home. Free details. Watchmaking, 
, Fox River Grove, Illinois 60021. 


FREE Unique Moneymakers Digest True 
Histories. Shugart, Box 566-L, South Pasa- 
dena, California 91030. 


SELL Sensational Auto Burglar Alarm. 


Write: Northwest Electric, Ave. 562, 
Mitchell So, Dakota 57301. 
$400.00 MONTHLY Possible in your 


home woodwork shop. Experience un- 
necessary. Free Information—send stamp. 
Mission Industries, Box 755, Shawnee 
Mission, Kansas 66202, 


MAKE Big Money on income tax by 
helping others prepare their forms. New 
home training puts you in your own full | 
time or spare time business or a high pay- 
ing job with tax companies, Full informa- 
tion by mail. No salesman. Federated Tax 
Service, 1551 Howard. Chicago 60826. 


$200.00 FROM sheet 14” Plywood töcrap} 
Details 25c. Novelties. 4610 So. 24th 
wood, Indiana 46036. 


MAKE More Money than you dreamed 
possible! We buy anything old: Fruit Jars, 
Bottles. Books, Magazines, Antiques, 
Coins. what have you? Send $1.00 ire- 
fundable) for huge buying lists, Shroe- 
ders, Paducah, Kentucky 42001. 

NEEDED Immediately, In Excess of 200 
people able to print or type names and 
numbers. Information, send stamped self- 
addressed envelope. Box 67, Rising Star, 
Texas 76471. 

50° COMMISSIONS possible 10 days 
from now. Easy money. Absolutely No in- 
vestment ever!!! Send 10c. Scotts Gifts, 
1425 Beach Ct.. Milwaukee, Wis. 53217. 

EASY Money at Home. Free Prospectus. 
May's, 3800 Camp, New Orleans 70115. 
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INTERESTED in Mailorder? write to: 
Advance, Box 24. La Grange, Illinois 60525. 

SELL books by Mail. 400^; prank Royal, 
Box 450-M, Cleveland. Ohio 4412 

OPPORTUNITIES. Bargains Galore. 
Free Information. Printco. Box 20142, Min- 
neapolis, Minnesota 55420. 


— 


security 
Sample and details 
Box 116PS, Rocky 


SELL Lifetime metal social 
plates. Big profits. 
free, H & H Sales, 
Face, Georgia 30740. 


SHARP $$$ opportunity! One low-cost 
machine sharpens, serrates, knives, scis- 
sors, pinking shears. Earn $6-$9 hourly in 
spare time. Professional results without ex- 
perience. Free details. Beaver Grinder, 
2129 Nielson Building. Eugene, Ore. 97402. 


DISCOVERY! The long hidden secret of 
mail order fortunes. Free details. Roth & 
Sons, 133 Cleveland, Arkansas Pass, Texas 
18336. 


YOU May Win A Fortune. Read ''Sweep- 
stakes Can Be Reapstakes''. $1.00. Benro 
Enterprises, Box 6656-PS. Philadelphia. 
Pa. 1 


LEARN the secrets of repairing junk 
batteries. “Fabulous Profits" at home, 
Batteryman, Rt. 1—188D Blythe, Califor- 
nia 92225. 


62 


EMPLO Y MENT 
INFORMATION 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to $3.000.00 monthly. Paid Over- 
time. travel, bonuses. Write: Universal 


| Employment, Woodbridge, Conn. 06525. 


AUSTRALIA 1970 Directory! Biggest!! 
65.000 jobs in Construction Mechanics. 


| Sales, more. Guaranteed $1.00. Austrajobs. 


Box 5157A, Fort Wayne, Indiana 46805. 


AUSTRALIA WANTS YOU!!! Govern- 
ment Assisted Passage. 50,000 Jobs. Latest 
Government Information and Forms $1.00. 
Special Reports on Employment. Business, 
Taxes, Housing. Education. Ranching. 
Farming. Teaching, Maps. Etc. AUSTCO. 
Box 3623-F. Long Beach, Calif. 90803. 
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FLORIDA-Jobs In 
$1.00—Floridian. 607 


Big Boom, Areas— 
Worth. Florida 33460. ^ 7 Se 


Lake 


HIGH Paying Overseas Jobs. Construc- 
tlon, other Projects. Bonuses. Travel Ex- 
penses, Extras. International Information, 
109, Cortez, Florida 33522. 


AUSTRALIA!! Australia!! (1969) Hand- 
book and forms describe Government as- 
sisted transportation, high living stan- 
dard. climate, entry requirements, em- 
ployment opportunities. Jobs Galore! $1.00. 
Other reports on Employment, Ranching. 
Housing, Taxes, etc. Associated, Box 17- 
C129, Lafayette. California. 


WORLD-WIDE. ,. . U.S.A. jobs. Many 
benefits, allowances. Free details!! Write: 
Global Employment, Box 706-B12, Orin- 
da, California. 


63 SPECIAL SERVICES 


— INFORMATION On Anything. Ferguson 
Research Specialists, 83-45 Vietor Ave., 
Elmhurst, New York 11373. 


PAINTINGS Copied from photographs. 
Free information. Pride Portraits. 1293 
Trapelo, Waltham, Massachusetts 02154. 
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FORGET Birthdays? We'll remember 
them! Send $1.50 with names and birth- 
dates of ten friends to: Davis, Box 558. 
Auni., New Mexico 87327. 


INFORMATION, Assistance, Any Prob- 
lem. Send $2.00 ( een me Metzler. Re- 
search. P.O. BOX 22065L, Long Island 
City, New York, 11102 


66 AGENTS WANTED 
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^ YOUR Own business—Suits $1.50; Over- 
coats 85c; Mackinaws 35c; Shoes 12!sc; 


| Ladies Coats 30c; Dresses '15c. Enormous 


profits. Catalog Free. Nathan Portnoy As- 
sociates, 2109-J Roosevelt Road, Chicago 
9. Illinois. 
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LIFETIME Income. Business Loan Rep- 
resentative. Write: Financial. 28 E, Jack- 
son. Suite 1204-X2, Chicago 60604. 


EVERY man a prospect. Refundable sales 
kit offer showing line belt buckles. tie 
clasps, money clips, cuff links. lapels, iden- 
tification badges. individualized with cus- 
tomer's name and emblems. Cap badges for 
trucking. bus. taxi, police, firemen. also 
postal, letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
fast. Box 1088-PS. Providence, R.I. 

POSTAL Zip Code Directory—latest edi- 
tion—562 pages—one inch thick—100.000 
listings--Dealers needed—sample copy 
$1.25— Dealer details——Jobre—Box 27, 
Great Neck, N. Y.1 11023, 


PROFITABLE! ! PULL OR PART TIME. 
Represent largest manufacturer of remov- 
able magnetic signs for cars and trucks. 
Trimetric, 2642 Saddle, Oxnard, Calif. 
53030. 


LEARN to read and write music at home. 
Write Masters of Music. Box 3703, Mo- 
desto, California 95350. 


67 SALESMEN —DISTRIBUTORS 
WANTED 
YOUR free copy of World's biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling. Write 


Specialty Salesman Magazine. Desk 6B. 
307 North Michigan, Chicago 60601. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts, General Finance Com- 
pany. 304-B Pickwick Building, Kansas 
City, Missouri 64108. 


MAKE extra $25 to 875 spare time! Take 
orders for double air cushion Bronson 
Shoes, Amazing comfort. Terrific men's. 
women's line for dress, work, play. High- 
est commissions. Shoes for yourself, Big 
outfit Free, Write: Bronson. Dept. 159, 
Minneapolis, Minnesota 55408. 


FREE. 206 Easy ways to make money 
taking orders for exciting new products 

. . Spare time. Send name. age for 5 
months free subscription. Opportunity 
Magazine, 1460 Hancock Center, Dept. 18- 
MS. Chicago 60611. 


FREE Selling Outfit Office Supplies, 
Furniture & Equipment. Oseco, 15-P5, 
North Jefferson. Chicago 60606. 


furnished free! 
Superior Match. Dept. 
Greenwood, Chicago. Illinois 60619. 


ply catalog 
Box 16037-PS2. Portland. Oregon 97233. 


BIG earnings selling Hertel Bibles, New 
8-dimension cover, finest reference edition 
sells fast. Demonstrator furnished. Big 
commission. International Book, Dept. P. 
Box 118, Wichita. Kansas 67201. 


;, home study course. ) 
k; American Tuning School, Gilroy, Califor- 
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BOOKKEEPERS — Operate Your Own : : 
"Dollar-A-Week'" System. Ellis. Box 203, | 124 Marlborough, Salem, Mass. 01970. 


Cedar Grove. North Carolina. 


PIANO Tuning quickly learned with 
Diploma granted. 


nia 95020. 
DEVELOP Mind Power. personality, 


memory while asleep! Free details, SLRA, 
Box 24-SF, Olympia. Washington. 


LEARN Civil and criminal investigation 


. at home. Earn steady. good pay. State age. 


DO you wish to use or sell a plant food 


that is field proven, shows the greatest 


results at lowest cost? Something differ- | 


mation write: Manufacturers Agents News- 
letter. Dept. 151A, 23573 Prospect Ave., 
Farmington, Mich. 48024. 


68 REMAILING SERVICES 


MIAMI remails 25c. Monthly rates. PS 
Marie: Box 1266, Coral Gables, Florida 


RECEIVING—Forwarding. $4.00 Month- 
lv. Hedgpeth. 406-PS South Second. Al- 
hambra. California 91802. 


SOUTH America Registered re-airmails 


. : Institute Applied Science. 1920 Sunnyside, 


Dept. 33C, Chicago, Illinois 60640. 


EARN Electronics Engineering DE- 
GREE. Mostly by correspondence. G.I. 
Bil Approved. Free Catalog. Grantham, 


1503 N. Western, Hollywood. Cal. 90027. 


JOIN With Thousands in Free Courses 
by mail in the Torah. Write: Lamplight 
Studies. Box 88E, Brooklyn, N.Y. 11229. 


GRAPHOANALYSIS — Learn scientific 


. handwriting analysis for profit, pleasure. 


. Free sample lesson, catalog reveals 


— 


lan. 
Write IGAS, Inc., ept. 


2JR-1, Chicago 60606. 


325 Jackson, 
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EARN As you learn, photo equipment 
service. Accredited home study or class- 
room training, instruction, texts. tools, 
practice equipment. Write National Cam- 
era Technical Training Divislon. Dept. EE. 


| pe ewood, Colo, 80110 for free informa- 
f on. 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology and 
Electronics Engineering Mathematics. Earn 
your Degree. Write for Free Descriptive 
Literature. Cook’s Institute of Electronics 
Engineering. (Dept. 11). P.O, Box 10634. 
VACEBOD, Mississippi 39209. (Established 
1945). 
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COMPLETE Your High School at home 


in spare time with 72-Year-old school. 


$1.00 Confidential, Leon, Box 360. Guaya- . 


quil, Ecuador. 


MIAMI BEACH Individual and Busi- 
ness, Confidential, Reliable. Weyant. Box 
945, Miami, Florida 33165. 


DENVER. COLORADO-Confidential. de- 
pendable remail, 25c. Dept. B, Box 9145, 
South Denver Station, Denver, Colo. 80209. 


Texts furnished. No classes. Diploma. In- 
formation brochure free. American School. 


. Dept. X946, Drexel at 58th, Chicago. Illi- 


: Catalog. Weaver School, 


MOTOR CITY REMAILING SERVICE ' 


Singles 35c. Request Rates Write: M.C.R.S. 
Box 890-5, Dearborn, Michigan 48121. 


DETROIT—Hollday Special!—25c— Five 
$1.00!'—DA-Lemke, 3476 Balfour, Detroit 
48224. 


MILE-HI remail 25c; Monthly $3.00, 
Confidential. Colorful postcards 6/51.00. 
Box 11265-0 Denver, Colorado 80211. 


SAN FRANCISCO REMAILS 25c. Five 
for $1.00. $4.00 monthly. NOW POST- 


CARDS 8 for $1.00. BAYWRITE. Box 2121, - 


San Francisco, California 94126, 

NEW YORE CITY, United Nations 25c. 
Additional Services, Snow-N, 458 Vermont, 
Brooklyn 11207, 


PHOENIX Remails 25c, Also Scottsdale. 
SUNMAIL, Box 13087, Phoenix, Ariz. 85002. 


9 CONTESTS 


SWEEPSTAKES Contests. How To Win. 
Write for free particulars. General Con- 
tests, 1609-19 E. 5th, Duluth, Minn. 55812. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn how 
we publish. advertise, promote. distribute. 


o 
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Many successes. Free booklet PS. Vantage. : 


120 West 31. New York. 


HOW To Sell Everything You 
Aubrey, Box 3124, Industry, Cal. 


72 EDUCATION & 
INSTRUCTION 


Write! 
91744. 


MISSOURI Auction School. GI Ap- 
proved. Free catalog. 424-05 Nichols Road, 
Kansas City, Missouri 64112. 
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| jects. 


nois 60637. 

BE A Real Estate Broker. Big earnings. 
Prepare quickly, easily. GI approved, Free 
3519-R Broad- 
way, Kansas City, Missouri 64111. 


FCC First Class License in six weeks— 
nation's highest success rate—approved 
for Veterans Training. Write Elkins Insti- 
Um 2603A Inwood Road, Dallas, Texas 


MECHANICALLY inclined? Learn prof- 
itable Watch Repairing. Free sample les- 
son. Watehmaking, WZ. Fox River Grove. 
Illinois 60021. 

USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free, (Courses bought.) Lee 


GET A British Diploma in Color. Phi- 
losophy. Biochemistry, Radionics. Home- 
opathy. 35 courses. Curricular free. Dept. 
PSM. Braintridge Forest School, ‘‘High- 
feld” Dane Hill Hay wards Heath, Sussex. 
England, 


EARN College degree at home. All sub- 


' jects. Ohio Christian College, 1156 Striebel 


Road. Columbus. Ohio 43227. 


LEARN  Auctioneering. Free Catalog. 
Reisch Auction College. Mason City 3. Ia. 


OPERATE Collection Agency. "Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia 24004. 


FREE! Catalog of low cost popular self- 
improvement books. Write: Jack Butler, 
1384-D Monroe Drive, N.E., 
Georgia 30324. 


SUPERIOR Auction School. Nation's top 
auctioneers own and instruct! Box 1281. 


REESE E 
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| 4307 North Andrews Avenue, Fort Lauder- 


dale. Florida 33309. 


DRAFTING (Electronic, Mechanical, 


. Architectural) Home Courses $25.00. Send 


$2.00 first lesson. Prior. Inc.. 23-09 169 


, Street, Whitestone. New York 11357, 


Atlanta, | 


| 
| 
| 
| 
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| 
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USED Courses! Books! List 10c. Smith's. 


BUILD mindpower, success through our 
occult books. Free lists. Collins, B-67, 
Appalachia, Virginia 24216. 


GUARANTEED method 
reading. $3.00. R.A.A.. 1100 West 
Street. Wilmington, California 90744, 


FREE Bible Course! Degree! Request 
information! 708 South Brage, Monroe, 
North Carolina 28110. 


HAVE Holy Ghost, Virtue. Avoid Hell, 
John, Peter, Acts. Tracts, 3905 Victoria, 
Hampton. Va. 23369. 


AUCTIONEERING--Resident Or Home 
Study Course. Nashville Auction School, 
2004 West End, Nashville, Tenn. 37203. 


LOCKS And Safes! Learn How to open 
them, Satisfaction or money back. $51.00. 
Rhew Publishing Co., Dept. P6, Box 321, 
Vacaville, California 95688. 


BIBLE College. Christian Ed. Ordina- 
tion, and degree courses. Write: Soms, 887 
West Spruce Avenue, Ravenna, O. 44266. 


LEARN handwriting analysis. Interna- 
tional. PS, 11749 Eldridge, Lake View 
Terrace, California. 

LEARN Mail Order! State licensed cor- 
respondence Institution. Write-Beckwith 
School. 515-A, Route 46. Fairfield, New 
Jersey 0'7666. 


LAW Degree At Home. Easy tuition 
plan! Williams College, 138-PS South Sec- 
ond East, Salt Lake City, Utah 84103. 


PENMANSHIP Corrector, Improve poor 
penmanship quickly. Details free. Oz- 
ment, Box 2344-35, St. Louis. Mo. 63114. 


GOD Speaks to twentieth century. Free 


lessons, Home Bible Studies. Box 370PS, 
Elkhart, Ind. 46514. 


73 CARTOONING, 
SIGN PAINTING 


"HOW TO MAKE MONEY WITH SIM- 
PLE CARTOONS" —Everyone who likes to 


| draw should have this book; Free. Write: 


Cartoonists' Exchange, 1912, Pleasant Hill, 


| Ohio 45359. 


SKETCH Photos Sparetime, Big Profits! 
p iam Longhil, Shelton, Connecti- 
cu Oo. 


SIGN Painting, Fascinating System. 
Straley, 410-PS. South Western, Spring- 
field. Ohio 45506. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Tooners, 
Box 30367, Lincoln, Nebraska 68510. 

SIGN Painting — Instructions, Equip- 
ment. Free Catalogue, Kaufmann Supply, 
Centertown, Missouri 65023. 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 263-P. Branford. Conn. 06405. 


LEARN Cartooning At Home, Free Book, 
"Key To A Cartoon Career”, Write: Car- 
tooning, Box G-3176, Colorado Springs, 
Colo. 80907. 


74 ART INSTRUCTION 


HOW To Make Rubbings $1.00. Colored 
heelballs $1.50. ART SUPPLIES, 3433 S.E. 
Belmont. Portland. Oregon 97214. 


76 DETECTIVES 


DETECTIVE Profession. Home Study. 
Certificate. Future 2759CB 
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DETECTIVE Course. Free Information. 
Universal Detectives, Box 8180E. Universal 
City. California 91808. 


77 LOANS BY MAIL 


BORROW Up to $1500 by Mail on con- 
venient terms! State licensed. Postal Fi- 
nance. Dept. 11T, 200 Eeeline Building. 
Omaha, Nebraska 68102. 


BORROW Up to $1.000 By Mail. Mone 
on your signature for any purpose, Write: 
World Finance Company. Dept. RW-0235. 
620 Symes Bldg., Denver, Colorado, 80202. 
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79 BUY IT WHOLESALE 


BARGAINS! Buy Wholesale and Below! 
Name Brands. Appuances. Furniture, 
Sports, Equipment, Televisions, Cameras, 
Watches, Jewelry, Thousands More. Huge 
Discounts to $1,000.00 on New Automobiles. 
All Makes. Free Details. Write Today: 
Worldwide Bargainhunters, Box  730- 
Holland. Michigan. 


FREE. Wholesale Catalog. Guns, Re- 
loading Tools. Clothing. Traps, Decoys, 
Calis, Boats, Finnysports (PE). Toledo, 
Ohio 43614, 


^ WORLD'S Largest wholesale supply. Buy 
from 7853 American. European anese 
wholesalers. Hongkong tailormade clothes. 
123 dropship catalogs. Rockbottom prices. 
Automobiles. Free details. International 
Buyers, Box 16386-PS, Portland, Oregon 
97233. — 

HEARING Aids, Batteries. Wholesale. 
Catalog 25c. Fiston. Box 144E, New Pres- 
ton, Conn, 06777. 


800.000 PRODUCTS "Wholesale! Terrific 


BARGAINS. USED OFFSET LETTER- 


PRESSES, Mimeograph, Multigraph and . 


Adding Machines, Write Dixiegraph, King. 
North Carolina 27021. 


OFFSET PRINTING—Free Price List. 
SCHUMANN PRINTERS, Inc., Fall River, 
Wisconsin 53932. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


WHOLESALE Offset Presses. 6c Stamp. 
Maurice Bower. Route 3, Floyd. Va. 24081 


PRINTING Presses, Type. Supplies. 
Lists 6c, Turnbaugh Service, Mechanics- 


| burg. Pa. 17055. 


E 


Bargains! Wholesalers. 1265 Broadway, 
New York, New York 10001. 
80 ADVERTISING 
AGENCIES & SERVICES 
ADVERTISING—Let ‘us make u your | 
ads, catalogs. folders. publicity, Tell us. 


what you want. R.N. Johnson Advertising, 
173 W. Madison, Chicago 60620. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


YOUR Name sent to 1000 importers, 
publishers, mailers, wholesalers, etc. on 
our malling list. Year. $1.00. Dixie Mail- 
ers. King, N. Carolina 27021, 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


ADDRESS Stamp 85c. Signature $2.80. 
Catalog,  Caroll's, McLoud. Oklahoma 
14851. ! — aii 

FREE Design Service. Quality Rubber 
Stamps. $1.50 per 2” line. Stock stamps 
$1.00. Signature stamps $6.00. Raised print 
business cards $6.00 thousand. Nolan's. 
1293A Trapelo. Waltham, Mass. 02154. 


CHRISTMAS Stamps; 2 $1.. 5 $2., Plus 
25c Postage. Wendell', Dept. 4D, Box 
2284, Everett. Washington 98201. 

84 PRINTING, 


MULTIGRAPHING, ETC. 


RAISED Letters—Business Cards, Sta- 
tionery, etc. Samples. Bargain Price list 
free. Pioneer PS-12, Island Park. New 
York 11558. 


OFFSET Printing, Prompt 
P INE 835 Falls, 


1.000 MATT Address 
$1.00. Walts', 
ana 46624. 


1.000 BUSINESS CARDS for 
Ohio Valley Press. Box 
Ohio Ohio 45601. 


FREE Literature: Address Labels, Busi- 
ness Cards. Printing, Rubber Stamps. Jor- 
Ar 552 West O'Connor. Lima. Ohio 
45801. 


FREE giant discount printing catalog. 
Gables. 405B Clifton, Glenshaw, Pa. 15116, 


1000 ADDRESS Labels or Pocket Stamp. 
$1.00. Catalog 25c, refunded. Seal, Box 
505A. Elgin. Ill. 60120. 


GOLD Stripe Deluxe Address Labels. 
1.000 for $1.00. Zarchy. 11034 Wright- 
wood Place, Studio City, California 91604. 


SMALL Order printing. Free pricelist. 
Wahle. 1947 Cornelia, Chicago. Ill. 60657. 


AMAZING Business Printing values. 


service. 
Rockv Mount. 


Labels . 
Box 966, South Bend, Indi- 


$2.50. 
141. Chillicothe, 


Quotations. Print Shop. Box 576P, Green- 
ville, Rhode Island 02828. 
1 ,000 NAME, Address Labels , $1.00, 


Johnson, 3527 Kinglane, Nashville, Ten- 
nessee 3' 31218. 


1.000 1000 THERMOGRAPHED cards—$4.75, 
Matching stationery. Marchione, Box 189, 
Smithtown, New York 11787. 


GOOD Business " Cards. "Low Prices. 
Write: Goodall Printing. 68-A Joost, San 
Francisco, Calif. 94131. 
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| Platinum. Mail Articles Today. 
with Information. Chicago Gold 


1000 GOLD Striped Address Labels, $1.00. 
Western, Box 277, Mesilla Park, New 
Mexico 88047. 88047, 


SAME Day shipment on rubber stamp 
supplies. Revised wholesale price list No. 
12 free. Star Stamp Supply. 732 Federal. 
Chicago, III. 60605. 


RUBBER Stamp Outfits, Supplies. Kie- 
rer geen red ms: Road, Kalamazoo, Mich- 
igan 4900 


UE Stamp Manufacturers supplies. 
Presses. starting outfits. Best prices, ser- 


| vice. Catalog. Jackson Supply. Box 443-B, 


Franklin Park. Ill. 60131. 


88 OLD GOLD, JEWELRY 
WANTED 


CASH Immediately For Old Gold. Jew- 
elry, Gold Teeth. Watches. Diamonds, Sil- 
verware. Platinum, Mercury, Spectacles. 
Free information, Rose Industries, 29-Y 
East Madison, Chicago 2. 


HIGHEST CASH for Gold. Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver. 
Free gift 
& Pre- 
Dept. 451, 


cious Metals, 6 E, Monroe, 


Chicago 60603. 


WANTED—gold, silver, Platinum (any 
form). mercury. Information Free. Wil- 
mot's, 1069 Bridge Street, Grand Rapids, 
Michigan 49504. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


WATCH and clock repairing books, Free 
Catalog. North American, Box 11-BN, Fox 
River Grove, Illinois 60021. 


USED Wrist. Pocket Watches—$3.00 up. 
Free list. Southern Watches, 7-PS, South 
Wabash, Chicago 60603. 


WATCHMAKERS' — Jewelers’ Catalog; 
Surprise; $1.00. Watchmaking Course; 
Tools; $35.00. Bengall’s, 17942 Ventura, 
Encino, Calif. 91316, 


90 GIFTS 


FREE . . . our new Catalog of Gifts, 
| difear puri and carema, Order from 
Tam Enterprises, Dept. A, P. O. Box 66551, 
Los Angeles, Catifornia 90066. 


UNUSUAL and Practical Gifts. Send 
25c for catalog. F. M. LIBBY CO., 2330-A 
Beacon Lane, Naples. Florida 33940. 
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GIFTS-Jewelrv-Books: Catalogue $1.00, 
Garnet House, Dept. 124A, Enfield, Con- 
necticut 06030. 
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JEWELRY 
=10P. 25c refunded with first order. 
EVE'S GIFTS, Box 132, Tallman, New 
York 10982. 


EDUCATIONAL Number Puzzle. '"Neu- 
rotic Nines”. Hours of fun. 9 Plastic 
Cubes. Send $1.25 To: Holiday Bros., Inc. 
P.O. Box 1610, Huntington Beach, Cali- 
fornia 92647, 


UNIQUE. Distinctive Gifts. 


Write: No- 


MODELS—SHIPS, 
PLANES, ROCKETS 


SHIP and Yacht model fittings; Pine 
construction Hull Kits; blueprints. Send 


50c for Illustrated catalog. A. J. Fisher, 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 

SHIP models catalo 25c. Scientific 
Inc.. 100 Monroe. Newark, N.J. 07105. 


^ ROCKETS: Real flying models—flights 
up to 2500 ft, New illustrated catalog 25c. 
Single and multistage kits, cones, engines. 
launchers, trackers, rocket aerial cameras, 
technical information. Fast service. Estes 
Industries, Dept. 3, Penrose, Colorado 
81240. 

SHIP Models, Kits, fittings, plans, books, 
tools, engines, motors. Big illustrated cata- 


log 50c. Am T residents add 3^; tax. James 
iss & Co., Dept. PS, Route 128, Dedham 
Massachusetts 02026. 


SHIP Model Kits—Schooner America, 


Frigate Essex, etc. Fittings, Plans, Books. 


| 40 
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HANDICRAFT -Catalogue — 


vak. 18720 Hatteras Street. Tarzana, Cali- ' 


fornia 91356. 


L.V West Eighth. Cedar Falls, Iowa 50613. 


^ MINIATURE Spanish Sword. 

made imported letter opener. Genuine 
leather sheath. $4.50, Box 1601, San Jose, 
California 951 18. 


91 FOR THE HOME 


COMPLETE HOME BURGLAR and 
FIRE ALARM SYSTEM. $44.95. Satisfac- 
tion Guaranteed. MRP, Inc., Dept. À., 
215 Mill Street. Vienna, Va. 22180 


| administered. 


Page Catalog 50c. Model Shipways, 
Folio P, Bogota, | PN Jersey 07603. 


^ MODEL SHIPS. !, Hull Plaques. Kits. 
Pine & Mahogany E^ Lightning) 
Free brochure- Nicoletti, 52 Marine St., 


City Island, New York 10464. 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Catalog 40c, Bulletin 10c. Old 
Trains Bought-Repaired. Mack Brothers, 
2041 Chicago Ave., Chicago 60622. 


94 FOR INVENTORS 


PATENT SEARCH SERVICE For law- 
yers, Companies, Inventors, ''Confidential 
report'" including copies of related United 
States patents rushed ''Certified Airmail." 
Free! Information. Write: Congress Patent 
Search Company. 911-A Warner Building, 
Washington, D. C. 20004. 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched. 
developed for commercial appeal and cash 
royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 

ineering; United States Patent Office 
ormer Patent Examiner; United States 
Government former Patent Advisor! Sec- 
ond decade reliable service. Member: Unit- 
ed States Council International Chamber 
Commerce, Free "Invention Record" and 
"Recommended Protection Procedure." 
Airmailed! Write: Raymond Lee, Inven- 
tion Developer. 230-V Park Avenue, New 
York City 10017. 


PATENT Searches, professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat- 
ent Office Former Examiner with staff of 
engineering specialists in all flelds of in- 
ventions. Expert searches performed in the 
U.S. Patent Office. Your inventions and 
ideas engineered for maximum patent pro- 
tection and greatest commercial value. In- 
ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection "''Inven- 
tion Certiflcates' and further interesting. 
valuable Patent Information. George Spec- 
tor, U.S. Patent Office Former Examiner. 
Woolworth Building, New York. 


PATENT Searches. including copies of 
related U.S. Patents. Inventors, attorneys. 
manufacturers use our “Worldwide” Air- 
mail service! ‘Invention Record'" form 
and ‘Information Every Inventor Needs." 
Sent free! Hayward Company. 1029F Ver- 
mont Ave. Washington 5, D.C. 


i M — 


U.S. Patent Office Searches. 234 Broad- 
way, Room 3615, New York. Free Inven- 
tion Certificates. 


PATENT Application Financing, Free 
Patent Search Plan. Global Patent Divi- 
sion, 2420 "ith. . Oakland. Calif. 94605. 


PATENT Searches including Maximum 


———M—— — —— speed. full airmail report and closest pat- 
FREE Gift Catalog. Mountain Mart, 1123- | en T p 


ent copies. $6.00, Quality searches expertly 
Complete secrecy guaran- 
teed. Free Invention Protection forms and 
“Patent Information.’’ Write Dept. 4, 
Washington Patent Office Search Bureau. 
711-l4th, N.W.. Washington 5. D.C. 


PATENT Searches complete and thor- 
ough. Related copies Air Mailed with 
maximum speed. $6.00. Free ‘Protection 
Forms” and ''Patent Information." Write 
American Patent Search Company, Dept. 
28. ag 14th St.. N.W.. Washington, D.C. 


FREE PAMPHLET: ''Tips On Safeguard- : 
ing Your Invention." Write: United States 
Inventors Service Company, 501-X ir- 
SCR Street N.W., Washington, D.C. 

904. - 


INVENTORS—Do you want to sell or 
license your Invention on cash or toraky 
basis? Write: Kessler Corporation, C-712- 
FI, Fremont. Ohio. 


IMMEDIATE cash, for Patent Applica- 
tions, free Patent Searches. Write for de- 
tails. Universal Patents, 184-B Marion. 


Ohio. 


GET OFFICIAL FACTS concerning your | 


Patent Protection. including Fees and 
Forms, 52 page booklet $2.00, SIELCO, Box 
141 H. Kensington, Maryland 20795. 


INVENTOR’S Handbook. The bible for 
inventors. This invaluable book is now 
available by mail. Your future is at stake. 
Act now. $7.50 River Ed Catalog 45c. 
Bilton Products, er Edge. N.J. 07661. 


95 INVENTIONS WANTED 

INVENTORS: Protect your ideas! Free 
"Recommended Procedure." Washington 
Inventors Service,  422-G. Washington 
Building, District of Columbia, 5. 


FREE ''Directory of 500 Corporations 
Seeking New Products.” For information 
regarding development, sale, licensing 
of your patented/unpatented invention. 
Write: Raymond Lee Organization, 230-W 
Park Aven Avenue, New York City 10017, 


INVENTORS—Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C, 635-F Street, N.W.. 
Washington, D.C. 20004. 
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INVENTIONS  Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17, Gilbert Adams, 
Inventing Broker, 80 Wall St.. New York. 


INVENTORS! WE will develop, sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest 
outright cash sale or royaities. Financial 
assistance available. 10 years proven per- 
formance. For Free information write 
Dept. 54, Wall Street Invention Brokerage, 
79 Wall Street. New York, New York 10005. 


INVE ONS wanted, Patented; unpat- 
ented. Trémendous Manufacturers lists. 
Global Marketing Service, 2420F "th, 
Oakland 5, California. 


INVENTORS! Don't sell your invention, 
patented or Une e. until you receive 
our offer. Eagie Development D 
Dept. S, 79 Wall Street, New York 5. 


INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented, 
unpatented. Free booklet outlines roy alty 
rates, requirements. Write Kessler Cor- 
poration, C-771-IW, Fremont, Ohio. 


WE either sell your invention or pay 
cash bonus. Write for details, Universal 
Inventions, 298-G, Marion. Ohio. 


100 WANTED TO BUY 
~ QUICKSILVER. platinum, silver, gold. 
Ores analyzed. Mercury Terminal, Nor- 


wood, Massachusetts 02062. mend 


^" MERCURY. Immediate payment. Free 
information, Mercury Supply, PS-29, Fair- 
field, Ohio 45014. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


METAL Locators Complete $27.50-$149. 
New Models. Rugged, Powerful Transis- 
torized, Lightweight Aluminum construc- 
tion. Impressive gifts, Money back guaran- 
tee. See your dealer or write Roth Indus- 
tries. World Way, Box 90993, Dept. 16, 
Los Angeles, California 90009. 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold, silver, 
relics with world famous Detectron Metal 
Detectors. Free information. Terms. De- 
liver immediate. Detectron, Dept. 12-PS5, 
Box 243, San Gabriel, California 91778. 


| mation, Rayscope. 


| velope. 


"TREASURES, 


VALUABLE COINS. | 


GOLD, SILVER. jewelry. and relics easily | 


found with White's metal-mineral de- 
tectors, designed especially for the pros- 
pector and Treasure Hunter. YOU CAN 
NOT BUY BETTER INSTRUMENTS AT 
ANY # PRICE! BUILDER OF THE 
WORLD'S LARGEST LINE of mineral 
and metal detectors. also Geiger and Scin- 
tillator Counters. Ultra Violet Lights. Elec- 
tronic Magnetometers and magnetic me- 
ters. Free catalog: White’s Electronics, 
inc.. Room 381, Sweet Home, Ore, 97386.” 


TREASURE Hunters! Prospectors' Rel- 
co's new instruments detect buried gold. 
silver. coins, minerals. historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up, Free catalog. Helco-A41. Box 10839. 

ouston, Texas 77018. 


FREE TREASURE GUIDE: Fact-filled 


collectors editlon; send 50c for postage. 
Also request free literature on ultrasensi- 
tive. professional Fisher Detectors, Fisher 
Research. Dept. PS12. Palo Alto, 
fornia 84303. 


FIND buried treasure with new revolu- 
tionary analytical metal detector. Features 
push button tuning. automatic tuning. 
loudspeaker.  neglig! ble ground pickup. 
greatest range. Free catalog. Gardiner 
Electronics, Dept. 1, 4729 N. Tth Ave. 
Phoenix, Arizona 85013. 


POWERFUL Metrotech Locators Detect 
Gold. Silver. Coins. Relics. Moneyback 
Guarantee, Terms, Free Information, Un- 
derground Explorations, Dept. D, Box 793. 
Menlo Park. California 94025. 


MAKE Money: Oil Leases. 


$4.00 acre: 
Others have, Free proof. Northern, Box 
560-D Westmount, Montreal 215, Canada. 


= TREASURE, Gold, Silver Relics. New 
1969 detectors now available. Free infor- 
Box 715. North Holly- 


wood. California 91603. 


103 OF INTEREST TO 
WOMEN 


$15.00 THOUSAND. Home Addressing! 
Longhand, Typewriter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348-YT, Clearwater, Florida 33517. 


"PROPHET Elijah Coming Before 
Christ'" Wonderful Book Free, 58 Megiddo 
Ne tág us Thurston Rd., Rochester, 


$100.00 WEEKLY Possible—Home Typ- 
ing. Immediate earnings! Emplovers list. 
complete instructions. Details 25 cents. 
loan Box 593, P512. Bettendorf. Iowa 
5212 


—J How to Make Money Writing Short 
Paragraphs. Information Free. Barrett. 
Dep, C-86-X3, 6212 N. Clark, Chicago 
6 : 


EARN Up To $2.00 Hour Lacing Baby 
Boots. Cowboy. Warsaw 15. Indiana 46580. 


$500 MONTHLY POSSIBLE—Clipping 
news at home. No experience. Free infor- 
mation. Send stamp. American, Excelsior 
Springs, Mo. 64024. — 


HOMEWORKERS! $85 weekly address- 
ing mail for firms. Start immediately! 
Details: send stamped. self-addressed en- 
Enterprises. Box 16143-P5, 
Phoenix. Arizona 85011. 


"——————MÀ 


$25. 00 HUNDRED Addressing, Possible! 


Year ‘round. Complete instructions 25e 
for registration. postage. Cove, Box 1348- 
Y. Clearwater, Florida 33517. — 


WANTED!  Addressers 


Commission 


Cali- | 


mailers. Stamp required. Ooton Distribu- | 


tors, 4120-SP Duke Drive, Portsmouth, 


Virginia 23703. 


STEADY Income Daily Mailing Com- 
mission Circulars. Details Free. Box 953- 
PS, Newark, New Jersey 07101. 


105 MISCELLANEOUS 


WINEMAKERS: Free illustrated catalog 
of yeasts, equipmer&. Semplex, Box 12276, 
Minneapolis. Minnesota 55412. 


WINEMAKING .. . Grape, Elderberry, 
Dandelion. Frozen Juices, etc, Brewmas- 
ters' Secrets Revealed! Powerful Methods! 
Instructions. Recipes, and Supplies Cata- 
og. $1.00. Continental. Box 1107-EL, In- 
dianapolis. Indiana 46201. 
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HEARING Aids below wholesale, Small- 
est, most powerful. Free home trial. No 
salesman will call. Free details. Write: 
Prestige-C49, Box 10947, Houston, Texas 
77018. 


= 


ployment, . 


UP to $151 dailv track wins with scien- 
tific computer. $2 stakes. Proof supplied. 
Free Details: RH-P15, 5715, Carmel, Cali- 
fornia 9: 93921. 


— FAMILY TREE—Do It Yourself Geneal- 
ogy Chart. ‘‘Create a Family Heirloom." 
Big 21" x 34" Quality Antique Parchment. 
Comes in Heavy Storage Tube. Ideal Gift. 
$2.00. FORMCO., Box 3828-W, Long Beach, 
California 90803. 


PSYCHEDELIC Catalog . . . Send 25c: 
Hole, 6055S Lankershim, North Hollywood, 
California 91606. 


MAGNETS, All Types. Specials—20 disc 
magnets, or 2 stick magnets, or 10 small 
bar magnets. or B assorted magnets. $1.00. 
Maryland Magnet Company, 5412-B Gist, 
Baltimore. Maryland 21215. 


TUFFY Disposable Clothes, Aprons, 
sheets, Uniforms. Send $1.00 for samples. 
A. P. Engelhart Co., P.O. Box 8, Flint, 
Michigan. Dealers wanted. 


1001 FREE ITEMS. Just write different 
companies. List 50c. Shopper's Fair, 1025 
Bristow, Belleville, Illinois 62221. 


106 PERSONAL 


OVERSEAS Jobs—Europe, South Amer- 
ica, Australia, Far East. etc, 2000 open- 
ings all trades, Construction. Office, Engi- 
neering, Sales, etc. $700 to $3,000 month. 
Expenses paid. Free Information. Write: 
Overseas Jobs, International Airport. Box 
536-P. Miami. Florida 33148. 


RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel. Write Hand 
Lock Products. Preston 2, Ontario, Canada. 


FREE Catalog. Low priced; high-per- 
formance, sub-miniature listening devices 
direct from manufacturer, Dealers wel- 
come, Audiotronix, PS-12, 156 Fifth Ave., 
New York 10010. 


SECRET LOANS BY MAIL. Borrow $100 
to $1500 for any good reason in absolute 
privacy. No interviews, no endorsers, no 
co-signers. Fast service. Write: Dial Fi- 
nance Co., Dept. M-215. 410 Kilpatrick 
Bldg., Omaha, Nebraska 68102. 


MAKE YOUR WILL, 4 will forms and 
attorney's 64-page booklet, . 
Forms 


BIRTH Certificates. Marriage Certifi- 
cates, Will forms, Diplomas; other practi- 
cal forms. Two forms $1.00. Free Historical 
Print with Each Order. Free List and 
sample. BRUNDAGE Forms, Box 9966, At- 
lanta, Georgia 30319. 


FREE , .. Name-Address of company 
offering Lowest Prices—-Fastest Service: 
Men's Personal Products, Valdisco, Station 
382, Orem, Utah 84057. 


RUBBER Goods! $4.95 Gross! Sample 
25c. Try the new ‘‘Hugger’’ $12.00 Gross. 
45 Samples $5.00 Assortment. Ideal. Box 
544-PS, Goodlettsville, Tenn. 37072. 


SLEEP—Without Pills! Simple Exercises. 
64 Page Book. Only $1.00. WB-120. Harvest 
MOUS: 301 Hunstock. San Antonio, Texas 

0. 


HOW To Escape Debts. Clear credit. 
Free proof—Helped others, Counselor-16, 
Kerrville. Texas 78028. 


GET OUT OF DEBT in 90 minutes. le- 
gally without borrowing or bankruptcy. 
Anderson, 5818 F Hamilton, Cincinnati, 
Ohio 45224. 


BIRTH Certificates. Marriage Certifi- 
cates. Diplomas! 2 blank forms 51.06. 
Sample 10c. Standard Forms, Box 482-58. 
Washington, D.C. 20044 


BIRTH. Marriage, Certificate, Di lo- 
mas. Wills. three Blank Forms $1.00. ee 
samples. Form Distributors. Box 893, 
League City, Texas T7573. 


MICRO-Miniature Listening Devices. 
Construct eight simple devices yourself, 
| (49c-$20),—or buy pre-assembled units 
from catalog accompanying detailed in- 
structions. Instructions $1.00. Simtronics, 
P.O. Box 113. Downey, California 90241. 


FOREIGN and USA job opportunities 
available now! Construction. all trades. 
Earnings to $3.000.00 monthly! Paid over- 
time. travel, bonuses, Write: Global Em- 
Box 106-BA12, Orinda. Calif. 


RETIRING—Florida Club Offers Rooms, 
Meals, Activities, Write: Social, Box 552, 
Hilliard, Fia. 32046. 
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Cars are your way of life. You've built 'em from the 
ground up. You know how to get that last horse. 

All right. Where do you go from here? 

Do you want your own service shop? Maybe you'd 
like to be sitting in Detroit designing the cars of to- 
morrow. Or, you want to be an automotive or aeronauti- 


WHERE 
DO YOU 
GO FROM 


cal engineer. 


Wishing won't make it so. 


These jobs take special training. You have to know 
the mathematics behind the mechanics, the geometry of 
design, the structure of a successful business. 


How do you get this training? 


ee att 


You can do it through the success-proven I.C.S. 
method of home study. 
I.C.S. Courses are prepared by automotive and 
mechanical experts, who know what you need to know to 
go places. Everything you learn you can use to win quick 
recognition and climb to better jobs. 


You study at home in your spare time. Your lessons are 
job related—packed with exciting new facts and ideas. Per- 
sonalized guidance helps you through each step. Chances 


are, by the time you earn the coveted I. C. S. Diploma, 
you'll be well on your way to the life you want. 
If you know where you want to go from here, your 


first step is to send coupon for free I. C. S. Career Kit. 


| C ee Correspondence Schools 
Division of Intext 


Take your first step.. 
I'm interested in a program of independent study. 


. mail this coupon today...!ICS, Scranton, Pa. 18515. 
Send me your free 3-booklet Success Kit: (1 


"How to Succeed," 30 pages 


of valuable job tips, (2) Sample text demonstrating famous ICS method, (3) Catalog for abject checked below... 


Miss 

Mrs. 

Mr. (Please print) 

Alle — — a a ee a ae ee eater 
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Occupation 


ACCOUNTING 
C! Accounting (U.S. or Can.) * 
| | Cost Accounting 


— [Interior Decorating 
Sign Painting & Design 
Lj Sketching & Painting 


: | General Accounting AUTOMOTIVE 

..] Practical Accounting [> Auto Body Rebuilding 
L] Public Accounting & Refinishing 
ARCHITECTURE and C Auto Mechanic-Techn, 
BUILDING TRADES C Diesel-Gas-Motor 


Vehicle Engines 
[7 Auto. Electrical Techn, 
C Engine Tune-Up 
O Transmission Specialist 
BUSINESS 


O Air Conditioning — 

[.] Air Conditioning Maint, 

[ ] Architecture 

LJ Arch. Drawing & Design 

[ ! Building Contractor 

C! Carpenter- Builder D Advertising 

1 i iepent & Millwork C Business Administration 
t: Heating Air Conditioning — ur ANI Ps chology 
with Drawing L Managing a Small Store 

[Ci House Planning, Int. Design ." ^ Personnel-Lab. Rel'ns 

Li Plumbing 5 Purchasing Agent 

Li Plumbing & Heating i Retail Business Mgmt. 

[; Reading Arch. Blueprints |^ Traffic Management 

Li Refrigeration BUSINESS: SALES 

ART and DESIGN C Creative Salesmanship 

Ù Commercial Art [3 Real Estate Sales 

O Commercial Cartooning OO Sales & Sales Mgmt. 


— — - = 


Employed by 


-State . — — oum 


LLL. .Working Hours _ 
CHEMICAL 

|: Analytical Chemistry 

` Chemical Pese 
- Chem. Lab. Technician 


E. Blueprint Reading 
La , Design Drafting 
-? Drafting Technology 
; Electrical and Electronic 


¢ General Chemistry . Mechanical 
[ 3 Plastics Technician i; Structural 
CIVIL ENGINEERING ELECTRICAL 


[ ; Civil Engineering 

| ! Highway Eng. Tech. 
Li Sewer Plant Operator 
Ci Surveying & Mapping 
| ] Water-Works Operator 


rir rie = oe ENCUTSUN 
a | : Practical Lineman 

| ? Calculus pr Economics eria 
POBOL arani g MM bon tor 
(| Fortran Programming raduate Engineers ) 


, Electrical Engineering 
C Appliance Servicing 
. Elec. Eng. Technician 


| ; Motor Repairman 


“ix .; Chemical  :; Civil 
- Digital Computers Electrical Industria 
-_| Mechanica 
[? Programming the 360 i Sanitary © Structural 


LI Programming the 1401 
DRAFTING 

[3 Aircraft Drafting 

LJ Architectural Drafting 


HIGH SCHOOL 
CO High School Business 
O High School General 


__. Age. 


& o s iMi —— i — — — — — — o — € 


pea fip Code . 
. A.M. to 


-= = 


PM. 


. 1 High School Math. 

C] High School Secretarial 

[] High School Vocational 

| ] College Preparatory 

C] Preparatory Course for 
H.S. Equivalency Test 


MACH. SHOP PRACTICE 
x Machine Shop Practice 

, Maintenance Mechanic 

: Reading Shop Prints 


; Industrial Elec. Toekie. ] Tool & Die Maker 


G] Welding, Gas & Elec. 


MECHANICAL 

2 Mechanical Engineering 

| | Aircraft Mechanic 

Li Hydraulic, Pneumatic 
Power 

r: Industrial Engineering 


1CS, Scranton, Pa. 18515 
Canadian residents use this 


address for service from 
ICS Canadian, Ltd. 

In Hawaii: P.O. Box 418, 
Honolulu. 


Approved for veterans. 
Accredited member, 


Nat'l Home Study Council, 
Convenient payment plan. 


Special rates to members 
U.S. Armed Forces, 


B4570L 


— Vibration Analysis 

and Control 
SECRETARIAL 

: Clerk-Typist 
. | Secretary, Legal 
LI Secretary, Medical 
L] Secretary, Professional 
LCI Shorthand 
O Stenographic 


T] Color TV Servicing 


i Electronics Fundamentals 


j Electronic Technician — 
` General Electronics 


i Indust. Electronics Tech. 


| ; Practical Telephony 


| : Radio Telephone License 
|: TV and Radio Servicing 
‚J with Equip. Training 


[3 Industrial Instrumentation WRITING 


E Machine Design 
: Power Plant 

| ] | ually Control 

efrig., Air Conditioning 


i Tool Design 


ngineering 


[] English and Writing 
[| Free-Lance Writing 
C Other (Please specify) 


L1 Typist 
TV-RADIO-ELECTRONICS 
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Say it in one word. Performance. A get-up-and-go snowmobile 
that turns any stretch of snow into an open highway. One word, 


but a dozen design refinements in the '70 Polaris make it happen. 


Like powerful twin-cylinder Star engines, new Drift-Skipper 


suspensian- Palaratane muffler- and dependable electric start. 
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